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provements in,  206 
 ,  Varley's  patented  improvements 

in,  284 

Carriage  wheels,  Wright's  patented  im- 
provements in  skidding,  300 

Carte's  safety  rocket,  112 

Case  hardening  by  prussiate  of  potass,  384 

Cast  iron  lighthouse,  112 

Castors,  Loach'a  patented  improvements  in, 
92 


INDEX. 


Castors,  Mackelcan  and  Murdoch's  patented 

improvements  in,  28 
— — ,  Pape's  patented  improvements  in, 

144 

Cayley,  Sir  Geo.,  Bart.,  on  wooden  tyres 

for  railway  wheels,  247 
Cements,  Newton's  patented  improvements 

in,  318 

—  ,  Swindell's  pntentcd  improve- 
ments in,  77 

Cephaloscope,  Curtis's,  312 

Chapman,  Mr.  W.,  on  safety  axle  guards, 
88 

Chemistry,  discovery  in,  138 

Cheverton,  B.,  Esq.,  on  Mr.  Pilhrow's  con- 
densing cylinder  engine,  and  Cornish 
pumping  engines,  212,  357  ;  on  practice 
and  practicians,  versus,  mathematics  and 
mathematicians,  439,  509 

Chloride  of  zinc,  an  enquiry,  76 

Clegg,  Mr.  Samuel,  Jun.,  description  by,  of 
the  great  aqueduct  at  Lisbon,  379 

Climbing  boy  system,  abolition  of  the, 
425 

Cloth,  Poole's  patented  improvements  in 
stretching,  299 

Clyde-built  steamers,  89,  16.r),  219,  245, 
246,  281,  391, 460 

Colours,  Lloyd  and  Rowbotham's  patent 
for  preparing  and  thickening,  144 

Combustion,  spontaneous,  224 

 of  fuel,  Hall's  patented  im- 
provements in  the,  93 

— — — —  ,  March's  patented  im- 
provements in  the,  492 

Condensation,  the  Symington  system  of, 
446 

Condensing  apparatus,  Adcock's  patented 

improvements  in,  60 
Copper  ore,  production  of,  368 
Corn  from  seed  two  thousand  years  old, 

336 

Cornish  boiler,  superiority  of  the,  336 

  engines,  on  the  performances  of, 

19,  91,  152,  197,  213,  313,  357 
.  1  on  the  performances  of,  in 

July,  224 

 at  the  East  London  water 

works,  218,  229 
Crank,  on  loss  of  power  in  the,  100,  259, 

4  69 

Cumberland,  G.  Esq.,  on  the  prevention  of 

railway  accidents,  347 
Curtis's  cephaloscope,  312 
  improved  railway  signals,  194 


EL 


Daguerreotype  impressions,  simple  method 
of  transferring  to  paper,  203,  361 


Davies,  Mr.  D.,  on  the  setting  fast  of  the 
wheels  of  carriages  when  transported  on 
railway  trucks,  390  

Davies',  Mr.  H.,  improved  governor,  'I 

Designs  registered  in  July,  95  ;  August, 
191  ;  September,  254  ;  October,  351  ; 
November,  415  ;  December,  511  

Devastation  steam  frigate,  336 

Dickson,  Mr.  W.,  on  propelling  vessels  by 
jets  of  water,  116 

Dircks,  H.,  Esq.,  on  electricity  ;  thunder 
storm  at  Liverpool,  &c,  203 

Dish  covers,  Griffith's  patented  improve- 
ments in  manufacturing,  1S9 

Distilling  and  rectifying  apparatus  ;  Todd's 
patent,  92 

Domestic  fire-escape,  Menyweatber's,  446 
Drawing-book,  mechanical^ wanted,  117 
 flax,  hemp,  wool,  &c,  Fairbairn 

and  SuttiU's  patented  improvements  in, 

173 

 scales,  Drake's  patented  improve- 

ments  in,  207 
Dressing  and  weaving  cotton,  silk,  wool, 
&c,  M' Bride's  patented  improvements 
in.  414 

Dry-rot,  its  causes  and  prevention,  3 
Drying  wool,  cotton,  and  other  fibrous  ma- 
terials, Robinson's  patented  improve- 
ments in,  382 
Dutch  rushes,  proposal  for  cultivating  in 
England,  34 


E. 


Eclipse,  solar,  64 

Edwards,  Mr.  G.,  on  a  simple  method  of 
transferringPapucrreotype  impressions  to 
paper,  203,  361 

Elastic  seats,  Wilkie  and  Schwieso's  pa- 
tent, 238 

Electric  deposition,  Parhes's  patented  im- 
provements in  working  in  metals  by, 
315 

Electro-gilding  and  plating,  429 

 magnetic  clocks, Barwise and  Bain's 

patent,  139  

— — -  ■-  engines;  new  theory  of 

action  suggested,  264 

  machine,  Tate's,  114 

 printing,  105 

metallurgy,  a  few  remarks  on, 

487 

Electrotype  process,  the,  224 

-— -  ■  .  combined  with  the  Da- 

guerreotype, 223 

 ,  to  copy  seals  by  the,  25 

Embankments,  on  the  formation  of,  378 
 of  the  Thames,  242 


INDEX. 


Engraving,  Le  Keux's  patented  improve- 
ments in,  221 
Eupooi,  recommended  to  coffee  drinkers, 

256 

Evaporative  powers  of  boilers,  on  the,  327, 
338,  392,  410 


Furnaces,  Waddington'a  patented  improve- 
menta  in,  172 

■  ,  Williams's  patented  improve- 
ments in,  290 


Field,  Mr.  S«  H.,  on  his  improved  carpen* 

ter's  bench.  348 
Filter,  May's  patent  rapid,  226 
Fire,  on  the  protection  of  public  buildings 

from,  467 

 arms,  Coathupc's  improved  sight  for, 

~1M  : 

 engines  in  the  Tower,  464 ,  467 

 ,  Superb,  1 76 

 escape  accident,  1 12 

,  Journet's  patent,  446 
—         — ,  Merryweather's  domestic,  446 

— ,  Winterborn's  patent,  447 
Fireman's  preventor,  Baddeley's  improved, 

Flooring  cramp,  Walker's  improved,  48 
Flues,  Apsey's  patented  improvements  in, 

Fluids,  Soulass's  patented  improvements  in 

regulating  the  flow  of,  300 
Frame-work    knitting   machinery,  Cart- 
wright,  Warner,  and  Hcywood's  patented 
improvements  in,  1HH 

 , Johnson's 

patented  improvements  in,  249 


,  Mee's  pa- 
tented  improvements  in,  492 
Franklin's  printing  press,  64,  368 
Franks,  Mr.  L.,  description  by,  of  a  me- 
chanical horse,  376 
f'raser,  Mr.  W.,  on  electrotype  copying  of 

seals,  25 
Fresh  water  from  sea  water,  64 
Friction  gloves,  Hancock's  patent,  175 
Frost,  Mr.  W.,  on  wooden  tyre  railway 

wheels,  476 
Fuel,  Albert's  patented  improvements  in 

the  manufacture  of,  144 
Furnaces,  on  the  admission  of  air  to,  200, 
214 

1  ,  Foard's  patented  improvements 

in  .supplying  fuel  to,  94 

~,  rleindruckx's  patented  improve- 


ments in,  366 

,  March's  patented  improvements 


in,  492 

' — _  — — ,  Schafhautcl  and  Manby's  patent 
ed  improvements  in,  144 

-,  Von  Hat  hen's  patented  improve- 


nients  in,  2T 


Galvanic  plant  protectors,  *26 

■   experiment,  Mr.  Cross's,  460 

Gas  at  the  antipodes,  336~ 

— — ,  Lowe's  patented  improvements  in  sop» 

plying  and  purifying,  2Ba 
— -,  Prince  of  Wales's,  384 
— }  proposed  as  a  substitute  for  coke  in 

locomotive  engines,  390  

 meters,  Noonc's  patented  improvements 

in,  220 

Geyser,  the  steam  frigate,  350 

Gibbs's  patented  improvements  in  propel  1- 
ing,  466,  490 

Gilcrest's  mortiferous  ordnance,  55 

Glass  ornaments, Lacey's  patented  improve- 
ments in  manufacturing,  78 

Gold  wash  for  jewellery,  495 

Governor  for  steam  engines,  Davies's,  2 

  -,  improved,  294 

Grant,  Mr.  Hector  M.  S.,  on  the  services 
rendered  by  Scotland  to  steam  naviga- 
tion, 479 

Greenup,  Mr.  T.,  solution  by,  of  Cam- 
bridge mathematical  question,  159 

Gunpowder,  safety,  224 

Gun  manufactures  of  England  and  Belgium, 
495 


1L 


Hancock's  steel  pen  renovator,  313 
Hartley,  Mr.  John  B.,  on  the  formation  of 

embankments,  378 
Heat,  theory  of,  35 

Heating  by  hot  uater ;  Tcrkins'  patented 
improvements  in,  142 

 ,  on  the  principles 

of,  297 

Heeley's  self-acting  spring  letter  clip,  232 

Herscbe),  Sir  John,  494 

Higginson,  Lieut.  F.  R.N.,  on  the  cause  of 

magnetic  attraction,  41 
Hills'  steam  carriage  for  common  roads, 

146,  291 
Hindostan,  launch  of  the,  112 
Hobbs*  improved  feed  pump  on  board  the 

"  Father  Thames,"  330 
Holloway's  patent  head  for  open  carriages, 

64,  98 
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Mops,  Newton's  patent  concentrated  extract 
of,  206 

Horse  collars,  Day's  patented  improve- 
ments in,  76 

— — —  shoes,  Vanx's,  patented  improve- 
ments in,  108 

■  singer,  Bedford's,  Brighton,  472 

Hour-glass  improved,  64 

Hydraulic  apparatus,  Walker's  patent,  223 

Hydro-pneumatic  buffers,  Mallet's,  418 


I. 


Ink,  Scott's  patented  improvements  in  ma- 
nufacturing, 60 

Inkstands,  Gall's  patented  improvements 
in,  414 

K  at  cliff' s  patent,  498 

Iron,  Brook er's  patented  improvements  in 
the  manufacture  of,  208 

 Gregory's  and  Green's  patented  im- 
provements in  the  manufacture  of,  413 

 Powell  and  Ellis's  patented  improvc- 

ments  in  the  manufacture  of,  366 


Joest's  patent  propellers,  386 
Jordan,  Mr-  T.  B.,  remarks  on  electro-me- 
tallurgy, by,  487 


K. 


Kamschatka,  the  Russian  steam  fripate,  433 
Kendall's  patent  railway  connecting  and 

disconnecting  apparatus,  306 
King's  rarefying  metallic  chimney  top,  457 


L. 


Lamps,  Kempton's  patented  improvements 
in,  61 

 ,  pneumatic,  102 

 ,  solar,  expiration  of  patent  for,  469 

Lamp  pillars,  Bctteridge's  patented  im- 
provements in  manufacturing,  448 
Lead  sheathing  for  ships,  21)8 
Letter  clip,  Hceley's  self-acting,  232 
Library,  largest  in  Great  Britain,  336 
Life  annuities,  ou  calculating,  47 


Light,  De  Charlieu's  patented  improve- 
ments in  obtaining,  383 

,  Gurney's  patented  improvements  in 
the  production  and  diffusion  of,  304 

Lighthouse,  cast  iron,  112 

Lime,  cement,  &c.  Newton's  patented  im- 
provements in  manufacturing,  318 

Liverpool  tunnel,  stationary  engines  at 
the,  395 

Locks,  Baillie's  patented  improvements  in, 
28 

,  Hancock's  patented  improvements 
in,  383 

— — — ,  Tildesley  and  Saunders'  patented 
improvements  in,  316 

Locomotive  engines,  gas  proposed  as  a  sub- 
stitute for  coke  in,  390 

  -  performances  of  Ame- 

rican,  26 

  Kennies'  Messrs.  im- 

provements  in,  64 
Logarithmic  scale,  revolving,  309 
Lorn  ax,  Mr.  Edward,  on  an  improved  mode 

of  paving  streets,  281 
London  Bridge  and  Hungerford  Railway, 

242 

 University,  Mr.  Vi^nolcs  appointed 

professor  of  civil  engineering  in,  80 

Looms,  Newton  s  patented  improvements 
in,  29 

 ,  Ogden  and  Grundy's  patented  im- 
provements in,  318 

 ,  Paley's  patented  improvements  in, 

413 

 ,  Rostron  and  Welch's  patented  im- 
provements in,  365 

— ■  ,  Stciner's  patented  improvements 

in,  141 

Lucy's  apparatus  for  equalizing  the  power 
of  steam  engines,  186,  280 


Maceroni.  Col,  on  common  road  steam  tra- 
velling, 291,  329,  461  ;  on  the  import- 
ance of  uniformity  of  size  and  shape  in 
articles  common  to  different  machines  and 
instruments,  378 

Magnetic  attraction,  cause  of,  41 

Mallet,  R.  Esq.  on  the  methods  adopted  for 
raising  and  sustaining  the  sunken  roof  of 
St.  George's  Church,  Dublin,  332  ;  on 
hydro-pneumatic  buffers  for  railways,  418 

Marine  steam  engine,  new,  118 

Mathematical  questions  and  solutions,  46, 
47,  74 

Mathematics  and  Mathematicians,  439.  471 
Matter,  inherent  activity  of  the  particles  of, 
217,  364,  403 
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May's  patent  rapid  filter,  226 
Maxwell,  J,  the  steam  boat  pilot,  Z 
Measuring  fluids,  Barker's  patented  im- 
provements in,  364 
Mechanic  power,  Smeaton's  explanation 
of,  225 

Mechanics'  Almanac  for  1842,  412 

 Institutions,  464 

Mechanical  chimney  sweeping,  425 

 drawing  book,  wanted,  117 

 — -  geometry,  question  in,  26 

 horse,  Franks',  326 

 problem,  152 

Merryweather's  superb  fire-engines,  126 

 ■■      domestic  fire-escape,  44 fi 

Metallic  furniture,  Winfield's  patented  im- 
provements in,  Ml 

 letters,  Dumont's  patented  im- 
provements in  manufacturing,  415 

Metals,  Bodmer's  patented  improvements  in 
cutting  and  working,  3JL8 

Milk,  dry,  4  fit 

Mine  ventilator,  32 

Mollett's  solar  stove,  344 

Montgomery's  self-acting  break  for  railway 
carriages,  34 

Motive  power,  new,  54 

-,  Johnson's  patent  for  obtain- 
ing, Hfi 

Murray,  Professor,  on  the  causes  and  pre- 
vention of  dry-rot,  3 

 Mr.  J.,  on  the  removal  of  the  Sun- 
derland lighthouse,  409 


N. 


Netted  fabrics,  Oram's  patented  improve- 
ments in  making,  317 
Nile,  steam  navigation  of  the,  256 
Nitrate  of  soda  to  detect  adulteration  of, 
33  fi 

North,  Mr.  T.  on  the  durability  of  zinc 
under  ground,  26 


O. 


Oil  cake,  Hutchinson's  patented  improve- 
ments in  the  manufacture  of,  112 

Oils  and  fats,  Newton's  patented  improve- 
ments in  purifying,  2211 

■  ,  Walther's  patented  improve- 
ments in  purifying,  12 

Ordnance,  Gilcrest's  mortiferous,  55 

Oreal,  Mr.  L.  on  an  improved  governor  for 
steam  engines,  224 

Ores,  Merry's  patented  improvements  in 
reducing,  303 

Oscillating  engines,  enquiry  respecting,  47 


Oxley,  Mr.  Thomas,  on  a  plan  of  steam  na- 
vigation submitted  to  Sir  Joseph  Banks 
in  1808,  66^  26 


I1. 


Paddle  wheels  and  screw  propellers,  on  the 

relative  value  of,  324 
— ■ — — -—  ,  a  word  or  two  in  favour  of, 

222 

—  ■   ,  Field's  patented  improve- 
ments in  disconnecting,  323 

 ,  investigation  of  the  power 

of,  23L  293,  308 

Paint,  Rand's  patented  improvements  in  pre- 
serving, 239 

Paints  and  pigments,  Dyer's  patented  im- 
provements in  obtaining,  286* 

Painting  with  colourless  fluids,  53 

Paper,  Dickinson's  patented  improvements 
in  manufacturing,  14 

Parkes's,  J. Esq.,  on  steam  boiler  explosions, 
lfifi ;  on  the  percussive  action  of  steam 
and  other  aeriform  bodies,  217 

Pasley,  T.  IL  Esq.  on  rational  philosophy. — 
Letter  iv. — Power,  83*  On  the  philoso- 
phy of  steam,  4"»3 

Patents,  lists  of  English,  for  July,  25  ;  Au- 
gust, 1£1 ;  September,  255  ;  October, 
351 ;  November,  415  ;  December,  511 

 Scotch,  for  June,  16 ;  Jnly, 

96* ;  August,  192 ;  September,  288  ;  Oc- 
tober, 352  ;  November,  463 

 •  Irish,  for  June,  16  ;  July, 

2M  ;  August,  2411 ;  September,  352  ; 
October,  463 

 Specifications  of— See  Abstracts. 

 recent  American,  494,  510 

Patten  and  clog  ties,  Stocker  and  Heeley's 
patent,  382 

Paving,  improved  mode  of,  281 

 Gibbs's  patented  improvements  in, 

490 

•  Rankin's   patented  improvements 
in,  383 

  Reynold's  patented  improvements 

in,  282 
Peat  fuel,  remarks  on,  106 
Penn's  improved  feed  apparatus  on  board 

the  Father  Thames,  330 
■          oscillating  engines,  218 
Perpetual  motion  by  magnetism,  8 
Piano- fortes,  improvements  in,  22,  227,  336 
 Godwin's  patented  improve- 
ments in,  222 
Picking  and  cleaning  cotton,  wool,  &c, 
Newton's  patented  improvements  in,  284 
Picture  frames,  cornices,  dec,  Spencer's 
patented  improvements  in  manufactur- 
ing, 282 


INDEX. 


Pigments,  Gregson's,  patented  improve- 
ments in  manufacturing,  13 

Pilbrow,  James,  Esq.,  on  the  duty  of  Cor- 
nish pumping  engines,  19ft  ;  on  his  con- 
densing cylinder  engine,  73j  103,  197, 
228,  264,  322,  45B 

Plank-frame  for  sawing  deals,  Hicks'  pa- 
tented improvements  in,  2B2 

Plenty's  horse-power  for  thrashing-ma- 
chines, 504 

Ploughs,  Hensman's  patented  improvements 
in,  52 

— —  Smith's  patented  improvements 

in,  12B 
Pneumatic  lamps,  122 
Pole,  Mr.  W.,  on  a  proposition  in  projec- 
tion, 23;  solution  of  a  mechanical  prob- 
lem, by,  323 
Polytechnic  Institution,  Royal,  103 
Popular  misquotation,  corrected,  56 
Practice,  theory  corrected  by,  423 

■  and  practicians,  v.  mathematics 
and  mathematicians,  439,  321} 

—  analysis  of,  471 

Prater,  1L  Esq.,  on  the  inherent  activity  of 

matter,  217,  403  ;  on  a  new  compound  of 

carbon  and  silica,  422 
Preserving  animal  and  vegetable  substances, 

Goldner's  patented  improvements  in,  232 
Preserving  animal  and  vegetable  substances, 

Wertbcimer's  patented  improvements  in, 

232 

Printing,  electro-magnetic,  123 

-  machines,   calico,  Ollivant  and 

Howard's  patented  improvements  in,  121 
— — ——  press,  Dr.  Franklin's,  64 
 by  electricity,   Bagg's  patented 

improvements  in,  143 
Project,  lengthy,  424 
Projection,  proposition  in,  23 
Propeller,  Blaxland's  patented  submarine, 

210 

Propelling  vessels  by  jets  of  water,  on,  1 1  fi 

 Finch's  patented  improvements 

in,  324 

■  •  Gibbs's  patented  improvements 
in,  466,  490 

—  Jocst's  patented  improvements 

in,  3£fi 

■  -  Melville's  patented  improvements 
in,  142 

— —  -  Taylor's  patented  improvements 
in,  432 

•   Whitelaw's    patented  improve- 

ments in,  2M 
Tumping,  new  motive  power  applied  to,  34 
Pumps,  Dashwocd's  patented  improvements 
in,  221 

Q- 

Quality  and  quantity,  242 


R. 

Railways,  Scott's  patented  improvements  in 

the  construction  of,  17_fi 
— —- ,  setting  fast  of  carriage  wheels  on, 

^  390 

— ,  Mallett's  hydro-pneumatic  buff- 
ers for,  413 
■  — ,  plans  for  the  prevention  of  acci- 
dents on,  10,  14,  34,  56,  62^  79,  109j 
110,  174,  190,  194,  306.307,331,347. 
402, 418 

—  ■-  —  apparatus,  Beattie's  patented  im- 
provements in,  52 

 ,  Bessemer's  patented  improve- 
ments in,  22 

— —  ,  Bunnett's  patented  improvements 

in,  112 

 ,  Hancock's  patented  improve- 
ments in,  Z2 

— —  — ,  Lindo's  patented  improvements 
in,  12 

--,  Thornton's  patented  improve- 
ments in,  14 

— ,  Carr's  patent  breaks  for,  442 
<  carriages,  Montgomery's  self-act- 

ing break  for,  34 

 ,  Taylor's  patented  improvements 

in,  413 

— ,  Wright's  patented  improvements 
in,  322 

■  ,  Cumberland's  connecting  and  dis- 
connecting apparatus  for,  307 

 ,  Kendall's  patented  improvements 

in,  322 

 —  signals,  Curtis's  patented  improve- 
ments in,  109.  124 

— —  — ,  Hood's  patented  improvements 
in,  114 

 ,  Wigston's  patented  improvements 

in,  1112 

 ,  wheels,  Frost's  wood-tyre,  183, -176 

Rain,  cause  of  during  thunder  storms,  oil 
Ratcliffs  patent  inkstand,  42S 
Rennie's  trapezium  paddles,  165,  377 
Reviews : — Russell  on  the  nature,  proper- 
ties, and  application  of  steam,  and  on 
steam  navigation,  49^  120,  1-17,  224 

—  Remarks  on,  A£l 

-Williams  on  the  combustion  of 
coal,  312 

— — —  -  Mechanics'  Almanac  and  Engi- 
neer's Year  Book  for  1842,  412 

•  Wickstced's   experimental  en- 
quiry into  the  merits  of  the  Cornish  steam 
engine,  427 
Revolving  logarithmic  scale,  309 
Rigging,  Newton's  patented  improvements 
in,  21 

Robinson's  patented  sugar-cane  mills,  2LS 
 Re- 

marks  on,  362,  505 
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Rotary  fans,  Ruthven's  patented  improve- 
ments in,  3Jli) 
Rotative  engines,  on  working  expansively, 

Roth's,  Dr.,  new  calculating  machine,  336. 
346 

Roving  machines,  Gore's  patented  improve* 
meats  in,  317 

 Sleddon's  patented  im- 
provements in,  IM. 

Royal  Mail  Steam-packet  Company,  477. 
481,495 

Ruling  machines,  Berry's  patented  improve- 
ments in,  162 
Russian  steam  frigate  Kamscbatka,  433 


S. 


Safety  axle  guards,  ££ 

Safety  rocket,  Carte's,  112 

Salt  from  brine,  Smith's  patented  improve- 
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(Regtotered  pursuant 

In  the  well  known  Pendulum  Gover- 
nor of  "Walt,  the  centrifugal  force  ope- 
rates to  counteract  an  increased  speed 
of  the  machinery  with  which  it  is  con- 
nected, by  overcoming  the  force  of 
gravity. 

Ingenious  as  this  contrivance  un- 
doubtedly was,  and  to  a  certain  extent 
efficacious,  yet  it  had  not  been  employed 
long  before  it  was  found  to  possess  in- 
herent defects,  and  that  its  action  pro- 
duced a  constantly  varying,  rather  than 
a  regular  motion.  The  cause  of  this  is 
mainly  attributable  to  its  extreme  sen- 
sibility and  delicacy  of  action,  by  which 
an  excess  of  motion  in  either  direction 
continually  occurs,  producing  a  series 
of  variations  in  the  speed  of  the  en- 
gine, which  scarcely  ever  settles  down 
to  a  regular  rate  of  motion,  unless  the 
production  of  steam  and  the  work  per- 
formed, are  of  themselves  constantly 
uniform. 

In  consequence  of  these  defects,  nu- 
merous attempts  have  been  made  to 
improve  the  governor;  two  recent  pa- 
tents for  this  object  were  duly  noticed 
in  our  pages,  and  we  gave  at  consider- 
able length  in  our  last  volume  (p.  370) 
the  ingenious  contrivance  of  Mr.  Hick, 
in  which  the  atmospheric  resistance  to 
rapid  motion,  is  employed  instead  of 
the  centrifugal  force,  to  overcome  the 
force  of  gravity. 

By  the  arrangements  which  Mr.  Hick 
has  adopted,  gravity,  although  still  a 
constant  force,  was  capable  of  being 
controlled  by  the  quantity  of  opposing 
surface  brought  into  action,  so  that  by 
varying  the  angle  of  the  fans  or  vanes, 
a  capability  of  adjustment  was  afford- 
ed, not  readily  attainable  in  the  origi- 
nal form  of  apparatus. 

In  the  governor  which  we  have  this 
week  the  pleasure  of  laying  before  our 
readers,  this  capability  of  adjustment  is 
still  further  increased,  as  the  resistance 
to  centrifugal  energy  (which  is  in  this 
case  a  spring)  can  be  increased  or 
diminished  to  any  required  extent. 

This  simple  and  ingenious  piece  of 
apparatus  is  the  invention  of  Mr.  Henry 
Davies,  the  inventor  and  patentee  of 
the  Disc  steam-engine,  now  attaining 
considerable  celebrity,  and  to  which  we 
shall  probably  hereafter  have  occasion 
to  call  the  attention  of  our  readers. 


ED  GOVERNOR. 

Act  of  Parliament.) 

By  reference  to  the  engraving  on 
our  front  page  the  construction  and 
operation  of  this  governor  will  be 
easily  understood.    It  consists  of  an 
upright  spindle  A  A,  near  the  top  of 
which  are  two  equal  horizontal  arms, 
BB,  furnished  with  stops  at  their  extre- 
mities.  Two  weights  CC  run  freely  to 
and  fro  upon  these  arms  by  means  of 
internal  anti-friction  wheels.    D  is  a 
collar  sliding  upon  the  spindle  sus- 
pended by  two  cords  on  chains,  ff, 
which  pass  over  two  pullies  (one  seen 
at  g)  and  are  attached  to  the  weights 
CC.    A  spiral  spring,  e,  rests  at  bottom 
upon  the  collar  D,  and  abuts  at  top 
against  a  sliding  stop,  L,  which  can  be 
fixed  at  any  required  elevation  upon 
the  spindle  by  a  set  screw.    H  is  the 
throttle  valve  lever  with  its  forked  end 
embracing  the  groove  in  the  collar,  D. 
I  is  a  supporting  arm,  and  K  a  pulley 
for  receiving  motion  from  the  crank 
shaft  of  the  engine. 

The  stop  L  having  been  set  so  as  to 
cause  the  spring  to  press  down  the 
collar  D,  with  any  approved  force,  and 
the  throttle  valve  opened  to  the  required 
extent,  the  engine  may  be  started. 
Should  its  speed  exceed  the  stipulated 
rate,  the  increased  centrifugal  force 
will  cause  the  two  weights  to  recede 
from  the  spindle,  which  raising  the 
collar  D,  will  partially  close  the  throt- 
tle-valve and  diminish  the  supply  of 
steam,  when,  the  motion  being  checked, 
the  spring  will  press  down  the  collar 
and  withdraw  the  weights  until  the  de- 
sired rate  of  motion  is  obtained. 

The  degree  of  force  exerted  by  the 
spring  will  of  course  always  require 
to  be  adjusted  to  suit  the  nature  of  the 
work  thrown  upon  the  engine,  because 
a  small  quantity  of  steam  will  be  re- 
quired when  the  work  is  light,  and  a 
larger  quantity  when  it  is  heavy,  while 
the  speed  should  in  each  case  be  the 
same,  a  position  which  this  kind  of 
governor  can  be  made  to  realise  with 
great  facility  and  remarkable  precision. 

In  point  of  simplicity  of  construction 
and  cheapnesses  well  as  in  the  perfec- 
tion of  its  action,  this  governor  seems  to 
have  a  decided  advantage  over  all 
former  contrivances  for  the  same  pur- 
pose, and  we  have  no  doubt  will  soon 
come  into  very  extensive  use. 
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DRY  ROT— ITS  CAU; 

Sir,— The  phenomenon  of  what  is 
called  "  dry  Tot"  in  timbers  has  been 
often  lamented,  but  almost  invariably 
misunderstood.  Certain  harmless  plants, 
such  as  the  merulius  destructor,  and 
merulius  lacrymans,  (so  called  from  the 
quantity  of  liquid  which  replenishes 
the  hymenium,)  the  latter  a  misnomer 
when  connected  with  the  dry  rot.  These 
plants  are  held  up  to  public  execration 
as  the.  delinquents,  and  as  chargeable 
with  the  work  of  destruction.  They 
stand,  however,  fully  acquitted  in  the 
eye  of  science,  as  the  deed  is  already 
done  before  they  make  their  appear- 
ance, even  in  embryo,  though  their 
rudiments,  in  seeds,  are  already  there. 
Like  "  the  worm  of  corruption,"  they 
riot  on  decay, — it  is  the  matrix  wherein 
they  germinate ;  but  the  disintegration 
of  the  organized  structure  has  been 
already  consummated. 

It  is  assumed  by  Mr.  Kyan  that  the 
cause  of  dry  rot  is  to  be  sought  for  in 
the  decomposition  of  the  albumen  of  the 
sap ;  and  the  chloride  of  mercury,  by 
combining  with  this  albumen,  and  thus 
forming  a  substance  undecomposable 
by  the  usual  agencies  of  decay,  consti- 
tutes.the  principle  of  his  patent.  Doubt- 
less albumen  may  be  arrested  in  its 
tendency  to  decay  by  chloride  of  mer- 
cury, or  corrosive  sublimate.  It  is, 
however,  sheer  assumption  to  say  that 
dry  rot  has  to  do  with  the  albumen  of 
the  sap.  Sir  W.  Burnet,  in  his  counter 
patent,  I  believe  employs  a  salt  of  zinc. 

The  great  expense  of  mercury,  the 
price  of  which  is  considerably  enhanced 
by  the  monopoly  of  Rothschild,  forms 
a  serious  obstacle  to  Kyan's  plan,  and 
the  price  of  the  shares  of  the  Patent 
Anti  Dry  Rot  Company  shows  that 
great  success  does  not  follow  their  en- 
terprise. Knowing  that  Sir  H.  Davy 
had  selected  chloride  of  mercury  for  a 
similar  purpose,  but  very  properly 
abandoned  it  from  a  conviction  that  it 
would  form  a  deleterious  and  destructive 
atmosphere  of  mercurial  vapour,  I  ven- 
tured to  oppose  it  on  the  same  grounds, 
contending,  that  in  tropical  climes,  it 
would  be  as  poisonous  as  the  quicksilver 
mines  of  Iuria,  in  Illyria,  independent 
of  its  ready  decomposition  by  trie  con- 
tact of  iron  and  alkalis.  As  a  matter 
of  course,  Mr.  Kyan  was  quite  furious, 
and  summoned  to  his  aid  Dr.  Birkbeck. 


3  AND  PREVENTION. 

who  attacked  my  position  through  the 
medium  of  the  Morning  PosL    It  turns 
out,  however,  that  I  was  correct.  There 
is,  unhappily  for  the  cause  of  truth,  and 
advance  of  genuine  knowledge,  much 
favouritism  in  relation  to  the  authority 
of  a  name,  and  party  spirit  runs  as  high 
in  the  coteries  of  science,  as  in  the 
region  of  politics.   Sir  John  Barrowf 
in  his  life  of  Lord  Anson,  has  entirely 
impugned  the  efficacy  of  Kyan's  pro- 
cess.  The  Duke  of  Portland  had  done 
the  same  thing  in  1838,  and  to  the  same 
effect  are  the  conclusions  of  Earl  Man- 
vers.   Dr.  Moore,  in  like  manner,  in 
his  experiments  at  Plymouth,  had 
shown  that  "Kyanised  wood,"  as  it  has 
been  called,  is  no  proof  against  the 
ravages  of  the  teredo  navalis  or  ship- 
worm,  which  was  honey-combed  like 
the  rest. 

The  experiments  made  atWelbeck 
in  the  mushroom  house  are  very  in- 
structive and  important,  and  appear  to 
be  entirely  conclusive.  Good  Baltic 
timber  in  these  trials,  lasted  longer  than 
the  best "  Kyanised"  oak.  "  Kyanised" 
and  unkyanised  oak  decayed  equally 
fast.  It  appears,  too,  that  wood  impreg- 
nated with  Sir  William  Burnet's  solu- 
tion, and  that  which  was  not  so  treated, 
decayed  alike.  On  the  other  hand  it 
was  proved  that  Scotch  fir  deals,  and 
copperas,  (t.  e.  sulphate  of  iron,)  with 
lime  water,  resisted  decay  longer  than 
any  of  them.  It  may  be  added  that  I 
had  proved  experimentally  that  sul- 
phate of  copper,  also  chloride  of  cop- 
per, would  coagulate  albumen,  and 
therefore  that  this  property  did  not  ex- 
clusively pertain  to  corrosive  sublimate, 
consequently  that  either  of  these  might 
be  substituted  for  it. 

I  may  add,  in  this  place,  that  Dr. 
Boucherie  proposes  to  impregnate  the 
tree,  either  by  the  root  or  by  the  bole, 
with  a  solution  of  impure  pyrolignate 
of  iron,  prior  to  its  being  cut  down. 
These  two  salts  of  iron  are  identical  in 
their  operation  on  the  sap  of  the  tree, 
and  mutually  illustrate  the  action  of 
each  other. 

Fifteen  years  have  elapsed  since  I 
communicated  to  the  Admiralty,  through 
Sir  John  Barrow  the  secretary,  as  a 
prophylactic,  or  preventive  of  "dry  rot," 
the  very  t-gent,  namely  sulphate  of 
iron,  &c,  which  has  thus  been  proved 

b  a 
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so  successful,  and  to  triumph  over  all 
others,  even  patent  plans  and  projects. 

Yours,  &c. 

J.  Murray. 

June. 


ADCOCK'S  PATENT   SPRAY  PUMP. 

The  following  extract  from  a  com- 
munication by  Mr.  Adcock,  which  ap- 
peared in  the  last  number  of  the  Min- 
ing Journal,  fully  illustrates  the  con- 
struction and  action  of  his  patent  Spray 
Pump,  of  which  we  inserted  a  descript- 
ive notice  in  a  recent  number. 

u  This  wood-cut  is  intended  to  repre- 
sent and  explain  a  plan  put  down  by 
me  at  the  100-yard  shaft,  at  Pemberton, 
to  relieve  the  bend  pipe  and  lower  part 
of  the  apparatus  from  any  water  that 
might,  from  accidental  or  other  cause, 
be  there  collected;  and  as  it  answers 
the  intended  purpose  well,  I  have  no 
doubt  the  wood-cut,  and  its  descriptive 
account,  will  be  gratifying  to  many  of 
your  readers.. 


"  In  the  wood-cut  a  b  c  represents  a 
part  of  the  downcast  pipe,  or  the  pipe 
that  conveys  the  air  from  the  top  of  the 
pit,  or  the  galleries  and  workings  of  the 
mine,  through  the  bend  pipe  into  the 
upcast;  b  to  c  the  bend  pipe,  or  that 
which  unites  at  the  bottom  of  the  pit 
the  downcast  with  the  upcast ;  c  de  the 
upcast  pipe,  or  pipe  through  w  hich  the 
air,  and  the  water  commingled  with  it, 
is  carried  to  the  surface  or  top  of  the 
pit,  that  the  water  may  be  there  again 
collected  in  a  solid  body,  and  thence  be 
allowed  to  flow  freely  away ;  6  6  repre- 
sent five  slits,  through  which  the  water 
flows  from  the  sump  or  well  at  the  bot- 
tom of  the  pit  into  the  upcast  pipe, 
when  the  apparatus  is  in  action,  that  it 
may,  by  the  current  of  air,  be  dispersed 
into  drops,  like  drops  of  rain,  and  con- 
veyed to  the  top.    The  downcast  pipe 
is  291  inches  diameter — the  upcast  pipe 
17J  inches ;  and  when  not  working,  and 
from  causes  which  it  is  not  necessary 
to  explain,  water  leaks  from  the  sump 
into  the  apparatus,  to  a  height  equal  to 
the  head  of  the  water  there,  which  is 
about  eight  feet  from  the  bottom  of  the 
bend,  or  8  ft.  7  in.  from  the  bottom  of 
the  pipe  beneath  the  bend,  consequently, 
the  water  rises  to  the  same  height  in  the 
pipe  g  g  g  g,  which  is  four  inches  dia- 
meter ;  m  m  is  a  pipe,  twenty  feet  long, 
that  receives  a  supply  of  water  from  a 
water  ring,  placed  so  as  to  receive  the 
water  that  oozes  through  and  trickles 
down  the  sides  of  the  pit.  This  pipe  also 
is  four  inches  diameter,  but  is  unnecessa- 
rily large;  it  terminates  in  a  compound 
cone,  marked  n,  as  shown  in  the  figure. 
Of  the  smaller  cone  the  dimensions 
may  be  thus  stated : — Its  greater  diame- 
ter, -j^th  of  an  inch ;  its  smaller  dia- 
meter, -&th  ditto ;  and  its  length  i  ditto. 
Of  the  greater  cone,  the  dimensions 
may  be  thus  stated : — Its  smaller  dia- 
meter, -r%th  of  an  inch ;  its  greater  dia- 
meter, l-rVtn  d»tt0 »  ana*  its  length,  5yfeth 
ditto.  A  pipe,  f^th  of  an  inch  diameter, 
descends  from  the  junction  of  the  larger 
cone  with  the  smaller  into  the  four-inch 
pipe,  g  g  g  g,  as  shown  by  the  wood- 
cut.   This  pipe  is  nine  feet  long. 

"  Having  thus  given  the  proportions, 
I  have  only  to  describe  the  rationale  of 
the  contrivance: — The  water  in  the 
pipe,  m  m,  is  maintained  by  the  water 
ring,  or  by  the  water  that  oozes  through 
and  trickles  down  the  sides  of  the  pit  to 
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a  height  or  level,  equal  to  the  height  of 
the  pipe  itself,  or  twenty  feet.  Now,  it 
is  well  known  that  the  theoretic  velocity 
of  water,  flowing  out  of  an  aperture,  is 
equal  to  that  of  a  heavy  body  falling 
from  the  height  of  the  head  of  water, 
which  is  found,  very  nearly,  by  multi- 
plying the  square  root  of  that  height  in 
feet  by  8,  for  the  number  of  feet  de- 
scribed in  a  second.  Thus,  a  head  of  1 
foot  gives  8,  a  head  of  9  feet  24,  and  a 
head  of  20  feet  35|  feet  per  second. 
This  is  the  theoretical  velocity;  and 
from  what  is  equally  well  known  re- 
specting the  vena  contractor  or  the  con- 
traction which  all  streams  undergo 
when  passing  through  orifices,  wc 
must,  in  order  to  obtain  the  actual  ve- 
locity, multiply  the  square  root  of  the 
height,  in  feet,  by  5  instead  of  8.  It  is 
equally  well  known,  from  the  experi- 
ments of  Vcnturi,  Bryan  Donkin,  and 
others,  that  when  water  flows  through 
a  compound  cone,  as  exhibited  in  the 
wood-cut,  the  quantity  discharged,  and, 
consequently,  its  velocity,  is  even 
greater  than  that  due  to  the  theoretic 
velocity.  But  as  the  twenty-feet  pipe, 
under  consideration,  terminates  in  an 
elbow,  just  before  its  junction  with  the 
double  cone,  I  am  quite  willing,  in 
order  to  prevent  dispute,  to  consider 
the  velocity  of  the  water  through  the 
double  cone  as  that  due  to  the  contrac- 
tion of  the  stream.  Hence  </  20  x  5 
«=  22$  feet  per  second,  instead  of  35$ 
feet,  as  above  stated. 

I  have  already  had  occasion  to  re- 
mark, that  the  diameter  of  the  suction 
pipe,  nine  feet  long,  which  passes  from 
the  lower  part  of  the  double  cone  into 
the  pipe,  g  g  g  g,  is  -ftth  of  an  inch  ; 
hence,  the  diameter  of  that  pipe  being 
■^th  of  an  inch,  and  the  velocity  of  the 
water  flowing  over  it,  at  its  junction 
with  the  cone,  twenty-two  feet  per  se- 
cond, the  time  occupied,  or  taken  up, 
by  any  given  particle  flowing  over  its 
diameter,  is  T^th  part  of  a  second — 
equal,  decimally,  to  *00227  of  a  second. 

"Now,  by  the  laws  of  gravitation, 
the  space  through  which  a  body  will 
fall  in  a  given  time,  in  feet,  is  as  the 
square  of  the  time,  in  seconds,  multi- 
plied by  16^.  Hence,  -00227s  x  16^ 
x  12  in.  =  *0001,  very  nearly,  or  about 
a  thousandth  part  of  an  inch.  Hence, 
hy  the  laws  of  gravitation,  and  consider- 
ing, at  the  same  time,  the  expansion  of 


the  outward  cone,  from  W  to  1-rV  inch 
diameter,  and  that,  too,  in  a  length  of 
5f%th  inches,  there  is  not  time,  in  the 
passage  of  the  water  over  the  orifice  of 
the  Ath  inch  pipe,  for  any  portion  of  it 
to  fall  into  that  pipe ;  hence,  as  the  water 
flows  over  the  orifice  of  that  pipe  with 
rapidity,  it,  by  its  friction  or  adhesion, 
or  the  lateral  communication  of  motion 
in  fluids,  withdraws  from  it  some  por- 
tion of  the  air,  and,  subsequently,  of  the 
water,  so  as  to  produce  a  partial  vacuum. 
The  weight  of  the  atmosphere,  in  the 
downcast  and  upcast  pipes  of  the  pa- 
tented apparatus,  then  comes  into  play, 
and  forces  the  water  in  those  pipes  con- 
tinuously from  the  pipe,  g  g  g  gt  ui> 
the  -fifth  inch  pipe,  and  then  through 
the  larger  cone,  until  the  surface  of  the 
water  in  the  bend  pipe,  6  to  c,  gets  be- 
low the  level  of  the  nine  feet  pipe,  and, 
consequently,  is  below  the  bottom  of 
the  bend.  Thus,  Mr.  Editor,  without 
valves,  clacks,  pumps,  or  any  thing  that 
can  get  out  of  order,  is  this  important 
object  effected. 

I  am,  Sir,  yours,  &c, 
Henry  Adcock, 

Civil  Engineer. 

June  21,  1841. 

A   81N0  ULAR   RAILWAY  PHENOMENON. 

Sir,— Can  you  or  any  of  your  nume- 
rous correspondents  account  for  the  sin- 
gular circumstance  of  carriage  wheels 
being  firmly  fixed  on  their  axles  after 
having  travelled  on  a  railway  truck  in 
one  of  the  trains  ?  I  witnessed  a  cir- 
cumstance of  this  kind  the  other  day, 
and  I  have  been  told  that  it  frequently 
occurs.  1  f  the  cause  can  be  discovered, 
some  means  may  be  found  out  to  pre- 
vent it.  If  any  light  can  be  given  on 
the  subject  it  will  be  conferring  a  great 
benefit. 

Yours,  and 

A  Subscriber 
From  the  Commencement. 

N.B.  I  should  say  that  it  is  to  the 
patent  axles  that  this  happens. 

[The  occurrence  is  not  only  frequent, 
but  constant,  and  arises  from  oscillation. 
It  is  easily,  and  we  believe  only  reme- 
died, by  supporting  the  carriage  on 
blocks,  &c,  and  leaving  the  wheels  free. 
Mr.  Davies,  the  celebrated  coach  ma- 
nufacturer, of  Wigmore-street,  who  had 
experienced   considerable  annoyance 
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WHITELAW  AND  STIRRATT's  PATENT  WATER  MILL. 


from  this  circumstance,  made  numerous 
railway  trips  in  order  to  detect  the 
cause,  and  to  find  a  remedy  for  the  evil. 
— Ed.  M.  M.] 


WHITELAW  AND  STIRRATT's  PATENT 
WATER  MILL, 
(From  the  Paisley  Advertiser,  June  26.) 

Since  the  invention,  a  few  years  ago,  of 
this  admirable  method  of  using  water  power, 
we  have  had  frequent  occasions  of  directing 
public  attention  to  its  merits.  On  Wednes- 
day last,  one  of  them  was  set  a-going  in 
Stirlingshire,  and  as  it  is  of  much  greater 
power,  being  95  horse,  than  any  heretofore 
erected,  we  shall  give  a  few  particulars  relat- 
ing to  it,  to  show  that  the  fears  entertained 
by  many  of  its  efficiency  on  a  large  scale, 
have  proved  groundless.  The  works  at  which 
the  mill  we  now  allude  to  is  erected,  are  those 
of  the  Culcreucb  Spinning  Company,  Stir, 
lingshire.  The  building  is  6  stories  high, 
nearly  200  feet  long,  and  38  feet  wide  ;  and 
it  contains  above  20,000  mule  spindics, 
several  hundred  throstle  spindles,  with  the 
other  machinery  necessary  in  such  a  work. 
The  fall  which  supplies  it  with  water  is  37 
feet,  and  the  quantity  of  water  is  1 ,800  feet 
per  minute.  Heretofore  two  overshot  water- 
wheels  have  been  employed;  one  old  one  of 
32  feet  diameter,  by  12  feet  wide,  taking 
1,200  feet  of  water  per  minute,  the  other 
nearly  a  new  one,  33  ftet  in  diameter,  and 
5  feet  wide,  requiring  600  feet  per  minute. 
The  united  power  of  the  two  wheels  was 
supposed  about  60  horse,  and  they  were 
barely  sufficient  to  drive  the  machinery.  In 
place  of  these  two  wheels  one  of  Whitelaw 
and  Stirratt's  Patent  Water  Mills  has  been 
substituted,  and,  as  we  have  mentioned,  it 
was  set  in  motion  on  Wednesday  night.  From 
some  accidental  flaw  in  one  of  the  castings, 
which  could  not  be  foreseen,  the  point  of  one 
of  the  arms  was,  by  the  centrifugal  force, 
thrown  off.  This,  of  course,  did  not  admit  of 
immediate  repair ;  but  as  the  work-people  had 
been  summoned  to  their  labour  for  next  day, 
it  was  necessary  to  provide  a  temporary  ex- 
pedient. This  was  done  by  removing  the 
broken  piece  at  the  joint,  and  screwing  a  stout 
piece  of  wood  over  the  orifice.  Of  course 
this  was  reducing  the  power  of  the  mill  one 
half,  but  it  was  thought  better  to  drive  as 
much  of  tbe  machinery  as  possible,  and  em- 
ploy part  of  the  hands,  rather  than  let  the 
whole  remain  idle.  On  Thursday  morning 
the  water  was  admitted  to  the  mill,  thus  de- 
prived of  the  use  of  one  of  its  two  arms,  when, 
to  the  delight  of  all,  it  drove  freely  the  whole 
of  the  machinery.  The  mills,  noticed  by  us 
from  time  to  time  heretofore,  were  generally 


of  a  small  size,  varying  from  5  to  18  horse 
power,  except  one  of  69  erected  in  Greenock. 
When  describing  the  latter,  we  noticed  that 
its  powers  were  ascertained  by  friction  appa- 
ratus, but  as  the  nature  of  this  is  little 
known,  except  to  scientific  men,  it  would  be 
a  more  satisfactory  test  to  see  the  mill  do 
the  real  work  for  which  it  is  erected ;  and 
this  test  was  fully  supplied  at  Culcreuch. 
Trials  have  now  been  made  of  these  mills 
from  l£  up  to  95  horse  power,  and  their 
great  superiority  over  the  ordinary  water- 
wheels,  has,  within  that  range,  been  folly 
tested.  Their  great  superiority  in  point  of 
compactness  over  the  ordinary  wheel  is  so 
apparent,  that  we  need  not  dwell  on  that 
point.  With  respect  to  economy,  the  advan- 
tages are  as  great  as  they  are  in  other  res- 
pects. The  expense  of  erecting  a  water- 
wheel  at  the  Culcreuch  works,  of  sufficient 
magnitude  to  make  the  whole  power  of  the 
fall  available,  would,  with  its  arc,  have  cost 
at  least  2000J.,while  the  expense  of  the  patent 
mill,  including  the  pipes  for  conveying  the 
water  to  it,  will  not  exceed  £600.  The  ad- 
ditional power  possessed  by  these  mills  seems 
to  many  a  matter  of  mystery.  We  do  not 
profess  to  describe  the  cause  fully,  but  there 
is  one  circumstance  which  in  itself  affords  a 
pretty  full  explanation.  The  water-wheels 
at  Culcreuch  made  only  about  four  revolu- 
tions per  minute,  consequently  tbe  interven- 
tion of  a  great  quantity  of  gearing  was  neces- 
sary to  bring  up  the  speed.  This,  of  course, 
consumed  much  of  the  effective  power,  but 
this  drawback  is  got  quit  of  by  the  speed  of 
the  patent  mill  itself,  which  makes  sixty 
revolutions  a  minute,  while  it  is  so  accurate- 
ly balanced,  as  to  diminish  friction  to  the 
smallest  possible  extent,  leaving  the  whole 
power  of  the  water  to  be  advantageously 
employed  in  driving  the  machinery.  A  far- 
ther improvement  has  been  made  on  the  miil 
since  we  last  noticed  it,  but  this  we  have  not 
left  ourselves  room  to  describe.  We  shall 
let  it  suffice  to  state  that  tbe  object  of  it  is 
to  overcome  the  disadvantages  which  mills 
are  subjected  to  by  buck-water  in  the  mill- 
race.  There  can,  we  think,  be  little  doubt 
that  as  water-wheels  wear  out,  these  mills 
will  be  substituted,  till  they  become  general, 
and  to  this  they  arc,  from  their  simplicity, 
compactness,  power,  and  economy,  fully  en- 
titled. The  demands  for  them  are  already  so 
great,  that  the  patentees  have  been  unable  to 
answer  tbem,  and  to  prevent  disappointment 
they  have  resolved  to  grant,  in  the  three 
kingdoms,  licences  to  the  extent  of  twenty, 
five.  Some  of  these  have  already  been  taken 
out  in  this  neighbourhood  by  the  principal 
engineers  in  that  line.  Of  course  the  public 
will  now  have  various  sources  of  supply. 
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CASE  Or  JAMES  MAXWELL,  THE  STEAM- 
BOAT PILOT. 

It  is  hoped  that  no  apology  will  be  required 
for  bringing  before  the  public  the  following 
case  of  extreme  distress,  connected  as  it  is 
with  circumstances  which  must  be  interesting 
to  every  generous  and  humane  individual 
under  whose  notice  this  may  come  : — 

In  the  171st  number  of  Chamber?  Edin- 
burgh Journal  there  is  a  narrative,  detailing 
an  instance  of  one  of  the  most  miraculous 
preservations  of  human  life,  from  destruction 
oo  board  ship,  that  has  almost  ever  occurred. 
It  is  under  the  title  of  "  A  Hero  in  Humble 
Life,"  aud  exhibits  the  self-denial  and  bravery 
of  one  James  Maxwell,  (under  the  fictitious 
name  of  Cochrane,)  a  pilot,  who,  in  the  year 
1827,  was  the  individual  means  of  saving  the 
lives,  to  the  number  of  betwixt  seventy  and 
eighty,  of  the  passengers  and  crew  of  the 
Clydesdale  Steam-packet.    This  vessel  was 
destroyed  by  fire  on  her  voyage  betwixt  Glas- 
gow and  Belfast,  and  the  preservation  of  those 
on  board  of  her,  by  the  pilot,  is  thus  abridged 
from  the  article  in  Chambers'  Journal  alluded 
to : — "  On  its  being  ascertained  that  the  only 
way  to  save  those  on  board  was  to  run  the 
vessel  ashore,  the  pilot  instantly  took  the 
helm,  and  fixed  himself  to  the  spot.  The  fire, 
which  the  exertions  of  all  the  men  could  not 
keep  under,  soon  raged  with  ungovernable 
fury,  aud,  keeping  the  engine  in  violent  action, 
the  vessel,  one  of  the  fleetest  that  had  ever 
been  built,  flew  through  the  water  with  in- 
credible speed.    All  the  passengers  were  ga- 
thered to  the  bow,  the  rapid  flight  of  the 
vessel  keeping  that  part  clear  of  the  flames, 
while  it  carried  the  fire,  flames,  and  smoke 
backward  to  the  quarter-deck,  where  the  pilot 
stood  like  a  martyr  at  the  stake.  Every 
thing  possible  was  done  by  the  master  and 
crew  to  keep  the  place  on  which  he  stood  de- 
luged with  water,  but  this  became  every  mo- 
ment more  difficult  and  hopeless,  for,  in  spite 
of  all  that  could  be  done,  the  flames  seized 
the  cabin  under  him,  and  his  feet  were  literally 
roasted  on  the  deck.    Still  he  never  flinched, 
for,  had  he  done  so,  all  might  have  perished. 
At  intervals,  the  motion  of  the  wind  threw 
aside  the  intervening  mass  of  flame  and  smoke 
for  a  moment,  and  then  might  be  heard  ex- 
clamations of  hope  and  gratitude,  as  the  mul- 
titude on  the  bow  got  a  glimpse  of  the  brave 
man,  standing  calm  and  fixed  on  his  dreadful 
watch.    By  this  time  the  vessel  was  within  a 
stone-cast  of  the  Galloway  coast,  girded  as  it 
is  with  perpendicular  masses  of  rock,  but 
every  corner  of  which  the  pilot  was  acquainted 
with,  and  this  enabled  him  to  run  her  into  an 
open  space,  and  alongside  a  ledge  of  rock, 
upon  which  every  person  got  safe  on  shore, 
all  unscathed,  except  the  Belf-devoted  oue,  to 
whom  they  owed  their  lives." 


The  foregoing  particulars  have  been  all  as- 
certained to  be  true.  Poor  Maxwell,  how- 
ever, was  so  injured,  and  his  constitution  so 
shattered,  by  his  exertions  and  sufferings  on 
that  awfnl  occasion,  that  he  has  never  been 
the  same  man  since.  For  several  years  sub- 
sequent to  this  occurrence,  he  was  employed 
as  a  pilot  by  one  of  the  most  respectable 
Steam  Companies  on  the  Clyde,  but  for  a 
long  time  he  has  not  been  able  to  do  a  hand's 
turn.  He  is  now  completely  bed-ridden,  (in 
fact,  in  a  dying  state,)  and  labouring  under 
severe  rheumatism  of  the  breast  and  legs, 
from  the  effects  of  the  fire.  He  has  a  wife 
and  six  children,  the  eldest  only  fourteen 
years  of  age,  and  all  are  completely  desti- 
tute. 

As  it  is  supposed  that  many  humane  per- 
sons would  feel  pleasure  in  extending  their 
charity  towards  this  deserving  individual,  if 
assured  that  it  would  be  applied  properly,  the 
following  gentlemen,  who  have  inquired  into, 
and  are  conversant  with,  the  circumstances 
of  the  case,  have  formed  themselves  into  a 
Committee,  for  the  purpose  of  receiving  con- 
tributions, and  properly  applying  the  same, 
namely, 

Mr.  Robert  Napier,  Engineer,  Glasgow. 

Messrs.  Thomson  and  Macconnell,  Steam 
Packet  Agents,  Glasgow. 

Messrs.  William  and  Robert  Chambers, 
Conductors  of  the  Journal,  Edinburgh. 

Mr.  R.  W.  Hamilton,  General  Steam 
Packet  Company's  Office,  Edinburgh,  and, 

Mr.  George  Mills,  Shipbuilder,  Bowling 
Bay,  Glasgow,  Secretary  for  the  Subscription. 

The  facility  afforded  to  the  community  by 
the  penny  post  in  forwarding  subscriptions  to 
any  of  the  above-named  individuals  is  respect- 
fully  suggested ;  and  it  is  hoped  that  those 
who  may  be  only  able  to  afford  small  sums, 
will  induce  others  to  join  them  in  making  up 
an  amount  easily  pmittable.  It  is  likewise 
hoped  that  editors  of  newspapers  will  give 
insertion  to  this  notice  as  an  act  of  charity, 
if  suitable  with  their  arrangements. 


REMOVAL  Or  SUNDERLAND  LIGHTHOUSE. 

At  a  late  meeting  of  the  commissioners  of 
the  river  Wear,  the  taking  down  of  the  light- 
house being  discussed,  as  part  of  the  plan  of 
buildingthe  new  north  pier  at  the  mouth  of  the 
harbour,  Mr.  Murray,  the  engineer,  suggest- 
ed the  removal  of  the  lighthouse,  in  its  pre  • 
sent  entire  state,  to  the  eastern  extremity  of 
the  new  pier,  a  distance  of  about  4*20  feet, 
so  as  to  make  it  serve  the  double  purpose  of  a 
stationary  and  a  tide  light.  Mr.  Murray  ex- 
hibited a  model  of  the  building,  and  after 
explaining  how  he  proposed  to  effect  this  un- 
dertaking, the  board  decided  that  he  should 
proceed  forthwith  to  remove  it.    This  light- 
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house  was  erected  about  forty  years  ago,  by 
the  late  Mr.  Pickernell,  then  engineer  to  the 
harbour  commissioners.  It  is  wholly  com- 
posed of  atone,  its  form  is  octagonal,  fifteen 
feet  in  breadth  across  its  base,  sixty-two 
feet  in  height  from  the  surface  of  the  pier  to 
the  top  of  the  cornice,  where  it  is  nine  feet 
in  breadth  across,  and  the  top  of  the  dome 
is  sixteen  feet  above  the  cornice,  making  a 
total  height  of  seventy* eight  feet,  and  its 
calculated  weight  is  250  tons.  Mr.  Mur- 
ray intends  to  cut  through  the  masonry 
near  its  foundation,  and  insert  whole  tim- 
bers, one  after  another,  through  the  building, 
and  extended  seven  feet  beyond  it.  Above  and 
at  right  angles  to  them,  another  tier  of  timbers 
is  to  be  inserted  in  like  manner,  so  as  to  make 
the  cradle  or  base  a  square  of  29  feet ;  and 
this  cradle  is  to  be  supported  upon  bearers, 
with  about  250  wheels  of  6  inches  diameter, 
intended  to  traverse  on  six  lines  of  railway  to 
be  laid  on  the  new  pier  for  that  purpose. 
The  shaft  of  the  light-house  is  to  be  tied  to- 
gether with  bands,  and  its  eight  sides  are  to 
be  supported  with  timber  braces  from  the 
cradle  upwards  to  the  cornice.  The  cradle 
is  to  be  drawn  and  pushed  forward  by  power- 


ful screws,  along  the  railways  above  men- 
tioned, on  the  principle  of  Morton's  patent 
slip  for  the  repairing  of  vessels.  However 
surprising  the  removal  of  such  a  building  may 
appear  to  many,  yet  in  New  York,  for  some 
years  past,  large  houses  have  been  removed 
from  their  original  situation  to  a  considerable 
distance,  without  sustaining  any  injury.  The 
immense  block  of  granite,  serving  as  the  pe- 
destal of  the  equestrian  statue  of  Peter  the 
Great,  at  St.  Petersburgh,  was  conveyed  four 
miles  by  land,  and  thirteen  by  water.  Several 
obelisks  have  likewise  been  transported,  at 
different  times,  from  Egypt  to  Europe ;  and 
lately,  one  was  conveyed  from  Thebes,  and 
erected  by  the  French  at  Paris.  But  the  fact 
that  tbe  light-house  on  our  north  pier  is  com- 
posed of  stones  of  comparatively  small  di- 
mension, its  great  height,  and  small  base, 
make  the  operation  of  removing  it  much  more 
difficult  than  any  thing  of  the  sort  ever  at- 
tempted.   We  heartily  wish  the  enterprising 
engineer  every  success  in  his  bold  and  novel 
undertaking,  which  is  to  be  carried  into  exe- 
cution in  the  course  of  a  few  weeks.— Sun- 
derland Herald. 


PERPETUAL  MOTION  BY  MAGNETISM. 


Sir,— In  8pite  of  my  ignorance,  I 
have  always  thought  that  perpetual 
motion  could  never  be  obtained  by 
means  of  complicated  mechanism,  or 
by  using  water  as  ihe  thing  to  be 
moved  and  as  the  cause  of  motion ;  be- 
cause in  every  case  the  friction  of  the 

Fig 


component  parts  of  the  machine,  or 
even  the  resistance  of  the  atmospheric 
air,  would  be  an  insurmountable  ob- 
stacle ;  but  I  have  long  entertained  the 
idea  that  the  magnetic  power  might  be 
applied  in  such  a  manner  as  to  cause  a 
wheel  to  revolve  perpetually. 
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My  first  plan  is  this :  two  magnetic 
bars  are  laid  side  by  side  with  their  dis- 
similar poles  against  each  other.  Two 
other  bars  of  the  same  description  are 
placed  at  right  angles  on  the  middle  of 
the  former.  This  makes  four  successive 
rows  of  magnetic  bars,  each  row  pos- 
sessing a  northern  and  a  southern  po- 
larity. These  bars  are  inclosed  in  a 
wooden  wheel,  the  centre  of  which,  I 
shall  suppose,  rests  upon  a  finely-point- 
ed pivot.  In  order  to  make  this  wheel 
revolve,  I  take  five  powerful  magnets 
strongly  secured,  so  as  to  prevent  any 
motion  in  them,  and  of  which  the  five 
north  poles,  A,  B,  C,  D,  E,  (which  are 
alone  required,)  are  placed  as  shown 
in  fig.  1. 

Fig. 


Now  it  will  be  seen,  that  in  every 
position  of  the  wheel  containing  the 
smaller  magnets,  the  attraction  of  the 
large  north  poles  for  the  south  poles  of 
the  small  magnets,  and  repulsion  of  the 
large  north  poles  for  the  north  poles 
of  the  small  magnets  will  combine,  to 
give  to  the  wheel  a  rotatory  motion. 

I  am  but  slightly  acquainted  with  the 
science  of  mngnetism,  (this  is  perhaps 
the  cause  of  the  delusive  idea  under 
which  I  am  now  working,)  but  I  think 
that  in  case  two  magnetic  bars  laid  side 
by  side  should  not  exhibit  sufficient 
energy,  four  horse-shoe  magnets,  placed 
as  in  the  annexd  drawing,  fig.  2, could  be 
used  with  the  same,  or  perhaps  a  greater 
advantage. 

2. 


Any  one  who  will  immediately  warn  me  of  the  impossibility  of  my  plans 
will  oblige,  yours  most  devotedly, 

A  Frenchman. 

April  5,  1841. 


ABSTRACTS  OF  SPECIFICATIONS  OF  ENGLISH  PATBNT8  RECENTLY  ENROLLED. 

*f  Patentees  wishing  for  more  full  ab-  mechanism  ajtplicable  to  turn-tables  for  chang- 

ttracts  of  their  Specifications  than  the  present  ing  the  positions  of  carriages  upon  railroadsy 

regulations  of  the  Registration  Offices  Kill  ad-  which  improvements  are  also  applicable  to  cas- 

mit  of  our  giving,  are  requested  to  favour  us  tors  for  furniture  and  other  purposes.— Ea- 

vrith  the  loan  of  their  Specifications  for  the  rolment  Office,  Jane  18,  1841. 

purpose.  These  improvements  comprise  first,  the 

Elias  Robison  Hanucock  of  Bir-  application  of  anti-friction  collars  to  vertical 

mimgbam,  Esq.,  for  certain  improvements  in  and  horizontal  axles ;  secondly,  an  improved 
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method  of  retaining  the  oil  which  is  to  tahri 
cate  the  same ;  and  thirdly,  in  arranging  and 
supporting  vertical  axles  or  pivots,  so  as  to 
sustain  heavy  weights  thereon.  They  are 
shown  as  applied  to  turn-tables,  castors,  and 
the  axles  of  carriages,  but  are  applicable  to 
many  other  purposes. 

In  the  foundation  frame  of  the  turn-table, 
a  vertical  bearing  shaft  is  fixed,  furnished  at 
the  top  with  a  steel  centre  step ;  to  the  un- 
der side  of  the  turn-table,  a  circular  flange  is 
attached,  from  the  centre  of  which  a  conical 
pivot  projects,  the  apex  of  which  is  of  steel, 
and  works  in  the  centre  before  described.  A 
metal  cylinder  projects  downward  from  the 
table,  within  which,  at  top  and  bottom,  two 
guo  metal  collars  work  freely  round  the  bear- 
ing shaft.  At  the  lower  part  of  this  cylinder 
an  external  flange  is  cast,  from  which  stay- 
bars  proceed  to  the  underside  of  the  table, 
near  its  outer  edge.  When  a  carriage  is 
placed  upon  the  table,  the  pivot  revolves  in 
the  steel  centre  step,  while  the  gun  metal 
collars  take  a  bearing  round  the  vertical 
shaft,  and  steady  the  whole. 

The  improved  castors  for  furniture  consist 
of  a  hollow  iron  cylinder,  closed  at  top,  and 
having  a  flange  at  bottom,  by  which  it  is 
riveted  to  a  socket;  the  interior  of  this 
cylinder  is  conical  at  top,  and  enlarged 
at  bottom,  and  on  the  outside  of  the  en- 
larged part  a  screw  is  cut,  for  the  reception 
of  a  screwed  cap.  Within  the  cylinder  there 
is  a  cylindrical  iron  pin,  the  upper  end  of 
which  is  capped  by  a  cone,  the  diameter  of 
whose  bnse  exceeds  that  of  the  cylindrical 
part  of  the  pin,  and  to  the  lower  end  the 
horns  of  the  castor  are  fixed.  The  cone 
rests  upon  the  upper  edge  of  a  cylindrical 
collar,  which  fits  loosely  round  the  pin  ;  the 
bottom  of  this  collar  is  flanged,  and  rests 
upon  the  cap  above  named,  which  is  screwed 
to  the  lower  part  of  the  cylinder,  the  cap 
having  a  central  aperture,  through  which  the 
cylindrical  pin  passes. 

The  improvements  in  the  nxles  of  wheels 
are  as  follows :— A  collar  is  welded  near  the 
end  of  the  axle,  having  an  annular  space  for 
containing  oil ;  against  the  front  of  the  col- 
lar, and  moving  freely  on  a  step,  is  a  loose 
collar,  and  on  a  smaller  step,  at  the  end  of 
the   axle,   there  is  a  similar  collar.  A 
turned   steel   collar  is  placed  behind  the 
fixed  collar,  and  against  it  a  turned  flange 
is   placed ;    against  this   flange,   and  en- 
tirely covering  the  outside  of  the  same,  there 
is  a  brass  boss  or  collar  fastened  to  the  axle 
by  screws.    The  axle-box  is  next  put  on  the 
axle,  having  an  adjustable  iron  plug  screwed 
into  its  outer  end,  the  conical  extremity  of 
which  fits  into  a  corresponding  cavity  in  the 
end  of  the  axle  ;  the  plug  is  kept  in  its  place 
by  a  brass  cap,  which  is  screwed  on  to  the 
end  of  the  axle-box,  and  the  box  attached  to 


•  the  fixed  collar  by  screws.  The  oil  is  sup- 
plied through  a  hole  bored  transversely  into 
the  axle,  from  whence  it  is  conveyed  by  a 
longitudinal  bole  round  the  axle  and  into  the 
various  crevices  in  order  to  lubricate  the 
parts.  In  order  to  prevent  all  unnecessary 
play  between  the  axle  and  the  box,  a  series 
of  notches  are  cut  in  the  recess  of  the  axle- 
box,  in  which  the  plug  is  screwed,  and  on  the 
screw  plug  another  series  of  equidistant 
notches  are  made,  and  so  arranged,  that  only 
one  notch  in  each  coiucides  at  one  time; 
whenever  this  coincidence  occurs  after  the 
adjustment  has  been  made,  by  screwing  or 
unscrewing  the  plug,  a  square  steel  key  is 
put  into  the  cavity  formed  by  the  two  coin- 
cident notches.  All  motion  in  the  screw 
plug  is  thus  effectually  prevented,  and  the 
parts  are  kept  in  adjustment  by  screwing  on 
the  brass  and  cap.  This  anangement  admits 
of  many  modifications,  several  of  which  are 
described. 

The  claim  is,  1 ,  Generally,  to  the  combi- 
nation of  parts  which  constitute  the  turn- 
table for  railways  hereinbefore  described  ;  and 
separately  considered,  the  loose  cylindrical 
collars  and  pivots,  or  points  smaller  than  the 
cups  they  work  in,  employed  as  anti. friction 
mechanism  in  turn-tables.  Also  the  stay- 
bars  radiating  from  a  central  vertical  shaft  or 
centre  of  motion,  to  support  the  table. 

2,  To  the  same  loose  cylindrical  anti-fric- 
tion collars  or  rings,  when  applied  to  castors 
for  furniture,  and  the  pivots  hereinbefore 
described,  applied  in  connection  therewith. 
As  also  the  mode  of  supporting  the  vertical 
shaft  and  the  collar  as  shown,  and  which  col- 
lar is  especially  applicable  to  support  the 
lower  friction  collar  of  the  turn  table. 

3,  The  same  loose  cylindrical  anti-friction 
collars,  or  rings,  as  applied  to  the  axles  of 
carriages,  and  combined  with  the  screw  plug 
for  preventing  the  end  motion  of  the  axle  in 
the  box,  and  the  method  of  preventing  the 
said  plug  from  becoming  unscrewed,  therein 
shown,  by  means  of  the  ring. key,  the  leather 
collar  lying  in  a  metal  collar,  which  is  pressed 
forward  by  springs,  for  the  purpose  of  pre- 
venting the  escape  of  oil ;  and  the  fast  collar 
by  which  the  loose  collar  is  retained  in  its 
place ;  and  the  whole  of  which  mechanism  is 
equally  applicable  to  the  vertical  shafts  of 
turn-tables. 

4,  To  the  same  loose  cylindrical  anti-fric- 
tion collars  applied  to  the  collars  of  lathes, 
to  the  axles  of  pulley-whesis,  the  pins  of 
hinges  and  other  similar  articles. 

Abraham  Alexander  Lindo,  of  LI- 
VERPOOL-STREET, FlN8BUUY-ClRCUS,  GEN- 
TLEMAN, for  improvements  to  be  applied  to 
railways  and  carriages  thereon,  to  prevent  ac- 
cidents, and  to  lessen  the  injurious  effects  of 
accidents  to  passengers,  goods,  and  railway 
trains.    Enrolment  Office,  June  18,  1 84 1 . 
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The  first  part  of  these  improvements  con- 
sists of  a  self-acting  apparatus  for  shotting 
off  the  steam  from  the  cylinder  of  the  eugine, 
and  sounding  a  whistle,  which  is  accomplished 
by  the  following  means  : — From  the  under- 
side of  the  platform  of  a  locomotive  engine 
two  iron  rods  are  suspended  by  eye-bolts, 
their  upper  ends,  which  are  bent,  being  in- 
serted into  the  eye-bolts,  so  as  to  allow  the 
iower  ends  of  the  rods  to  vibrate  to  and  fro, 
these  lower  ends  having  a  horizontal  rod 
attached  to  them.     Near  the  upper  end  of 
the  rods  two  horizontal  iron  plates  are  hinged 
in  such  a  manner  as  to  be  capable  of  moving 
upwards  into  a  vertical  position,  but  incapable 
of  falling  below  the  horizontal  position.  On 
these  plates  a  weight  is  placed,  attached  by 
chains  to  the  handles  of  the  regulator  and 
steam-whistle.    At  any  places  on  a  line  of 
railway,  where  it  is  desirable  to  cut  off  the 
steam  and  sound  the  whistle,  a  staff  is  placed 
in  the  centre,  or  at  the  side  of  the  rails, 
which,  being  raised  into  a  perpendicular  po- 
sition, and  coming  in  contact  with  the  hori- 
zontal rod  before  mentioned,  causes  it  to  vi- 
brate, by  which  means  the  plates  are  drawn 
from  under  the  weight,  which  falls,  and,  by 
palling  the  chain,  shuts  off  the  tsteam  from 
the  cylinders  and  sounds  the  whistle.  As 
soon  as  the  engine  has  passed  the  staff,  the 
rods  resume  their  vertical  position,  and  re- 
main stationary ;  the  engine-driver  then  lifts 
the  weight  up  between  the  plates,  by  means 
of  the  chains,  and  the  plates  resuming  their 
original  position,  the  weight  is  placed  upon 
them. 

The  second  improvement  consists  of  a 
"  pioneer,"  and  a  life-preserver :  the  former 
for  clearing  the  rails  of  any  obstructions  that 
might  be  on  or  near  them,  and  also  for  apply- 
ing the  breaks ;  the  latter  for  picking  up  men 
or  animals  from  off  the  rails. 

The  "  pioneer  "  is  formed  of  iron  bars,  and 
is  attached  at  the  top  (in  a  vertical  position) 
to  the  fore  part  of  the  engine,  so  as  to  be 
capable  of  sliding  back  a  short  distance  on 
coming  in  contact  with  any  considerable  ob- 
struction on  the  rails,  or  with  a  train  on  the 
same  line  of  rails.  At  the  lower  part  of  the 
pioneer  there  is  a  pair  of  shares  for  clearing 
the  under  portion  of  the  rails  of  all  obstruc- 
tions that  might  interfere  with  the  llanges  of 
the  wheels  ;  the  upper  surface  of  the  rails  is 
cleared  by  brooms,  also  attached  to  the  fram- 
ing. The  hinder  part  of  the  pioneer  is  con- 
nected with  the  breaks  of  the  engine,  as  also 
with  the  regulator  and  whistle  ;  so  that,  on 
coming  in  contact  with  another  train,  it  ap- 
plies the  breaks,  shuts  off  the  steam,  and 
sounds  the  whistle.  The  life-preserver  is  a 
horizontal  frame,  attached  to  the  lower  part 
of  the  pioneer  by  a  connecting-rod,  and  by 


stays  jointed  in  the  middle,  po  as  to  be  raised 
out  of  action,  when  not  required,  by  a  chain 
or  rope.  The  couch  of  this  life-preserver  is 
covered  with  thick  soft  padding  or  mattresses, 
which,  overhanging  the  front,  are  continued 
to  within  a  short  distance  of  the  top  of  the 
rail.  By  this  apparatus,  men  or  animals 
lying  on  the  rails  will  be  caught  up  in  ttie 
couch  of  the  life-preserver. 

The  third  improvement  consists  of  what  the 
patentee  terms  "  a  clamp  and  stay,"  to  be  at- 
tached to  railway  carriages,  &c,  to  prevent 
their  running  off  the  rails,  and  to  support  them 
in  the  event  of  the  wheels  or  axles  breaking. 
To  the  under  side  of  the  carriage  an  upright 
circular  shaft  is  attached,  the  lower  end  of 
which  is  forked,  and  terminates  in  horizontal 
arms  extending  outward ;  between  the  forks 
is  a  large  guide-wheel,  which  runs  on  a  centre 
rail,  laid  along  the  line.    To  the  horizontal 
arms  of  the  circular  shaft  the  upright  arms  of 
two  clamps  are  attached,  consisting  of  an  ho- 
rizontal and  an  upright  arm  in  one  piece,  the 
former  extending  inwards  towards  each  other, 
and  terminating  in  a  ball  and  socket,  which 
nearly  touches  the  sides  of  the  centre  rail. 
On  each  horizontal  arm  a  small  vertical  wheel 
is  placed,  near  its  end,  nearly  touching  the 
under  part  of  the  centre  rail.    Should  the 
train  diverge  from  the  proper  track,  the  small 
wheel  and  the  ball  and  socket  on  one  side  of 
the  centre  rail  will  bear  against  the  side  and 
under  part  of  that  rail,  and  thereby  prevent 
the  carriages  from   getting  off  the  rails. 
Should  a  wheel  or  axle  break,  the  carriage 
will  be  supported  by  the  large  wheel  of  the 
upright  shaft. 

The  fourth  improvement  is,  a  buffer  car- 
riage to  be  placed  before  the  eugine,  and  be- 
hind the  last  carriage  of  a  train.  It  consists 
of  two  rectangular  iron  cases  on  wheels,  the 
larger  serving  as  a  sort  of  sheath  for  the 
smaller  ;  the  interior  of  each  case  isjjccupied 
with  wooden  frames,  on  which  circular  mat- 
tresses are  suspended  ;  these  mattresses  are 
lightly  stuffed  with  some  soft  materials,  and 
extend  from  one  frame  to  another.  The 
frames  are  connected  with  each  other  by 
spiral  springs,  from  between  every  two  frames. 
The  back  end  of  the  large  case,  and  the  front 
of  the  smaller  are  closed,  forming  the  ends  of 
the  buffer  carriage,  which  are  well  padded 
with  soft  elastic  substances  ;  the  other  ends 
are  open. 

On  two  trains  thus  provided  coming  in  col- 
lision, the  cases  will  be  pressed  together, 
when  the  yielding  of  the  mattresses  will 
lessen  the  violence  of  the  concussion.  Other 
modifications  of  buffer  carriages  are  described ; 
ia  one  of  them,  a  cylinder  partly  filled  with 
water  is  placed  in  one  case,  while  a  piston  is 
attached  to  the  other. 
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The  last  improvement  relates  to  the  trans- 
mission of  railway  signals ;  station-houses 
are  placed  along  the  railway,  about  a  mile 
apart,  open  in  front,  but  closed  at  the  back 
and  sides.   In  each  side  of  the  house  there  is 
an  opening,  closed  by  flaps,  the  interior  of 
which  is  convex,  the  exterior  plane.  Midway 
between  these  openings  a  gong  is  suspended, 
and  when  it  is  desired  to  sound  the  gong,  in 
either  direction,  the  flap  on  that  side  is  raised, 
nnd  the  opposite  one  closed.    In  a  space  be- 
hind the  house  there  is  a  pillar,  with  a  lamp 
at  top,  having  white  glass  front  and  sides  ; 
three  panes  of  green  glass  are  hinged  to  the 
bottom,  so  as  to  be  raised  over  the  white 
when  necessary ;  three  red  panes  are  hinged 
to  the  top,  so  as  to  be  lowered  over  the 
white.    The  top  of  the  lamp  is  also  furnished 
with  tin  shades,  which  can  be  so  used  as  to 
throw  the  light  in  any  one  direction  only. 

David  Walther,  of  Angel-court, 

THROGMORTON- STREET,    MERCHANT,  for 

certain  improvements  in  the  methods  of  purify' 
ing  vegetable  and  animal  oils ,  fats ,  and  tallows, 
in  order  to  render  those  substances  more  suitable 
to  soap  making,  or  for  burning  in  lamps,  or  for 
other  useful  purposes,  part  of  which  improve- 
ments are  also  applicable  to  the  purifying  of  the 
mineral  oil  or  spirit,  commonly  called  petroleum 
or  naphtha,  or  coal  oil,  or  spirit  of  coal  tar.— 
Rolls  Chapel  Office,  June  23,  1841. 

These  improvements  consist  simply  in  pass- 
ing a  supply  of  high  pressure  steam  through 
a  perforated  plate  of  metal,  which  finely- 
divided  currents  of  steam  pass  up  through  a 
quantity  of  such  oils,  fats,  or  tallows,  while 
they  are  kept  enclosed  within  close  strong 
vessels,  and  subjected  to  the  compressure 
and  temperature  due  to  the  high  pressure 
steam,  which  is  afterwards  permitted  to  make 
its  escape  through  loaded  safety  valves;  by 
which  means  the  impurities,  or  a  certain  part 
of  them,  will  be  carried  away.  Or  another 
method  consists  in  collecting  and  cooling  the 
waste  steam,  in  order  to  preserve  such  parts 
as  are  worth  preserving,  or  to  avoid  the  un- 
pleasant smell  that  might  arise  from  allowing 
them  to  escape  into  the  atmosphere. 

The  pressure  and  temperature  of  the  steam 
is  to  be  applied  for  about  five  or  six  hours, 
being  continually  increased  until  the  pressure 
is  equal  to  four  atmospheres.  The  patentee 
proposes  to  operate  upon  the  oils  in  the  raw 
state,  or  after  they  have  been  treated  with 
sulphuric  acid,  and  washed  with  water  ;  or  in 
any  stage  of  incipient  purification.  The  com- 
pressure and  temperature  of  the  steam  having 
been  progressively  increased  to  the  extent 
stated,  all  the  impurities  will  be  carried  off, 
nnd  the  oil,  fat,  or  tallow  remaining  in  the 
close  vessel  will  be  left  in  a  purified  state, 
and  only  requiring  to  be  drawn  off,  cooled, 
separated  from  the  water,  aud  then  filtered, 
in  order  to  be  fit  for  sale.  The  patentee  does 


not  confine  himself  to  any  particular  form  of 
apparatus,  although  every  atom  of  the  imple- 
ments employed,  and  all  the  minutest  details 
of  the  process,  are  explained  with  a  techoical 
verbosity,  which  is  altogether  superfluous. 
The  consequence  therefore  is,  that  the  spe- 
cification, which  could  have  been  very  fully 
and  clearly  described  in  one  skin  of  parch- 
ment,  is  made  to  occupy  seven! 

The  following  description  of  the  invention  , 
illustrative  of  the  claim,  will  afford  a  fair 
specimen  of  the  diffuse  and  wordy  style  of 
the  whole. 

"  Firstly,  the  improvement  hereinbefore  de- 
scribed of  passing  a  supply  of  high  pressure 
steam  through  perforations,  by  which  it  is 
divided  into  numerous  currents,  which  are 
passed  upwards  through  quantities  of  veget- 
able or  animal  oils,  fats,  or  tallows,  whilst 
the  same  are  enclosed  within  close  vessels, 
so  as  to  be  subjected  to  the  compressure  and 
temperature  due  to  such  high  pressure  steam, 
and  which  high  pressure  steam,  after  having 
so  passed  in  such  divided  currents,  makes  its 
escape  through  loaded  safety  valves  as  waste 
steam,  carrying  away  with  it  so  much  of  such 
volatile  impure  portions,  (which  give  an  off  en. 
sive  smell,)  as  will  leave  the  said  oil,  fat,  or 
tallow  in  an  improved  state  as  to  purification, 
after  having  been  submitted  (in  the  manner 
hereinbefore  described)  to  the  operation  of 
such  divided  currents  of  high  pressure  steam . 
The  said  operation  being  performed  upou  ve- 
getable or  animal  oils,  fats,  or  tallows,  either 
when  the  same  are  in  their  most  gross,  raw, 
or  impure  state,  in  which  they  are  commonly 
bought  and  sold  as  current  articles  of  com- 
merce, or  else  being  performed  when  the 
Fame  are  in  any  state  or  stages  of  purification 
to  which  they  may  be  brought  by  means  of 
those  methods  of  purifying  vegetable  or  ani- 
mal oils,  fats,  or  tallows,  which  are  commonly 
known  and  practised  for  that  purpose. 
14  Secondly,  in  the  improvement  hereinbefore 
described  of  cooling,  condensing,  and  collect- 
ing that  waste  steam  which  after  having  been 
passed  in  divided  currents  through  quantities 
of  vegetable  or  animal  oils,  fats,  or  tallows, 
nnd  escaped  therefrom  through  loaded  safety- 
valves  as  waste  steam,  carrying  with  it  vola- 
tile impure  portions  of  the  said  oils,  fats,  or 
tallows,  as  already  mentioned  under  the  first 
bead  of  improvement,  in  order  that  by  so 
cooling,  condensing,  and  collecting  (according 
to  the  second  particular  of  improvements,)  the 
said  volatile  impure  portions  may  be  collected, 
(in  order  to  avoid  nuisance  by  their  dissipa- 
tion in  the  air,)  or  preserved  for  such  use  or 
uses  as  they  may  be  fit  for. 

"  Thirdly,  the  improvement  hereinbefore 
described,  of  separating  the  more  liquid  por- 
tion of  vegetable  concrete  oils,  or  a  fat,  or 
tallow,  leaving  the  more  concrete  parts  there- 
of in  a  purified  state,  by  passing  divided  cur- 
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rents  of  high  pressure  steam  through  quanti- 
ties of  such  concrete  oils,  fats,  or  tallows, 
when  the  same  are  enclosed  within  close  ves- 
sels, and  subjected  to  the  compressure  and 
temperature  due  to  such  high  pressure  steam, 
the  said  steam  afterwards  escaping  through 
loaded  safety-valves,  and  carrying  with  it 
portions  of  such  oil,  fat,  or  tallow,  and  the 
steam  after  so  escaping  being  cooled  and 
condensed,  together  with  the  said  portions  so 
carried  with  it,  in  order  that  those  portions, 
when  collected,  may  be  preserved  as  the  more 
impure  portion  of  the  concrete  oils,  fats,  or 
tallows ;  and  also  that  by  the  separation 
thereof  from  such  oils,  fats,  and  tallows,  the 
remainder  thereof  will  consist  of  the  more 
concrete  portions  in  a  purified  state,  so  as  to 
be  more  suitable  for  soap-making  than  with- 
out the  said  separation. 

"  fourthly,  the  improvements  hereinbefore 
described  of  purifying  the  mineral  or  spirit, 
commonly  called  petroleum,  or  naphtha,  or 
coal  oil,  or  spirit  of  coal  tar,  by  separating 
therefrom  the  more  volatile  portion  thereof, 
which  chiefly  contributes  to  give  an  offensive 
smell  thereto  (or  separates  part  of  that  said 
more  volatile  portion  which  chiefly  contri- 
butes to  give  an  offensive  smell  thereto.)  by 
passing  divided  currents  of  high  pressure 
steam  through  quantities  of  such  mineral  oil, 
or  spirit  aforesaid,  whilst  the  same  is  en- 
closed within  close  vessels,  so  as  to  be  sub- 
jected  to  the  compressure  and  temperature 
doe  to  such  high  pressure  steam,  after  being 
$o  passed  in  such  divided  currents,  makes  its 
escape  through  loaded  safety  valves,  as  waste 
steam,  carrying  away  with  it  the  more  vola- 
tile parts  aforesaid,  which  chiefly  contributes 
to  give  an  offensive  smell  (or  part  of  such 
portion),  leaving  the  remaining  mineral  oil, 
or  spirit  aforesaid,  in  a  more  purified  state. 
Also  preserving  such  volatile  portions  of  the 
mineral  oil  or  spirit  (as  has  been  so  carried 
away  with  the  waste  steam,)  that  being  done 
by  means  of  cooling,  condensing  and  collect- 
ing such  waste  steam  in  manner  hereinbefore 
described,  so  as  that  the  liquid  resulting  from 
the  cooling  and  condensation  of  such  said 
portion  (or  part  thereof)  may  be  reserved 
lor  any  such  use  or  uses  as  the  same  may  be 
fit  for;  or  if  too  offensive  to  be  fit  for  any 
use,  then  the  nuisance  which  would  be  oc- 
casioned by  the  dissipation  thereof  in  the  air, 
may  be  avoided  by  so  collecting  such  portion." 

John  Bkumwell  Grkgson,  ok  Nkw- 
castlb-upon-Tynb,  Soda  Water  Manu- 
facturer, for  improvements  in  pigments,  and 
in  the  preparation  of  the  sulphates  of  iron  and 
magnesia. — Enrolment  Office,  June  23,  1841 . 

This  invention  consists,  first,  in  the  prepa- 
ration of  Venetian  red  by  an  improved  me- 
thod; Secondly,  the  preparation  of  a  new 
black  pigment;  Thirdly,  an  improved  mode 
°f  making  copperas,  or  sulphate  of  iron  ;  and 


Fourthly,  an  improved  mode  of  making  sul- 
phate of  magnesia. 

In  manufacturing  Venetian  red,  a  solution 
of  chloride  of  iron  is  poured  into  a  vessel 
containing  hydrate  of  lime,  in  the  state  of 
cream  of  lime,  constantly  stirring  the  mix- 
ture until  all  the  lime  is  converted  into  chloride 
of  calcium,  to  insure  which,  the  chloride  of 
iron  is  used  in  excess.  The  oxide  of  iron 
thus  obtained  is  well  washed  with  water,  and 
then  dried,  and  afterwards  mixed  with  two  or 
three  times  its  weight  of  gypsum  (sulphate 
of  lime)  in  powder,  and  the  mixture  exposed 
to  a  red  heat  in  a  reverberatory  furnace  for 
half-an-hour,  till  it  assumes  the  well  known 
colour  of  Venetian  red. 

In  the  ordinary  process  of  manufacturing 
Venetian  red  from  sulphate  of  iron  and  gyp- 
sum, these  substances  in  equal  proportions 
are  calcined  in  a  reverberatory  furnace  for 
seven  or  eight  hours,  or  until  the  whole  of  the 
sulphate  of  iron  is  decomposed,  and  the  sul- 
phurous acid  given  off  is  dissipated  along  with 
the  carbonaceous  matter  of  the  fuel.  In  order 
to  convert  such  sulphurous  acid  into  sulphuric 
acid,  the  patentee  causes  this  decomposition 
to  take  place  in  a  retort,  and  passes  a  current 
of  air  or  steam  through  such  retort,  by  an 
apparatus  adapted  for  that  purpose. 

The  method  of  preparing  a  black  pigment, 
not  hitherto  made,  is  as  follows :  —  Any 
quantity  of  oxide  of  iron  obtained  from  the 
chloride  as  above  described,  or  as  it  is  found 
to  exist  naturally  in  certain  clays,  &c.  or  as 
it  may  be  prepared  by  various  processes,  is 
introduced  in  a  state  of  powder  into  a  retort, 
resembling  en  ordinary  gas  retort,  but  lighter, 
placed  either  vertically  or  horizontally  in  a 
suitable  furnace.  When  the  retort  is  red- 
hot  it  is  removed  from  the  furnace,  and  its 
mouth  closed,  a  pipe  is  then  attached  to  it, 
and  hydrogen  gas,  or  carburetted  hydrogen 
gas,  forced  into  the  retort  until  inflammable 
gas  issues  from  a  perforation  at  the  opposite 
end  of  the  retort.  The  perforation  is  then 
closed,  and  the  materials  kept  from  contact  with 
the  atmosphere  until  cold.  The  oxide  of  iron 
is  thus  converted  into  a  protoxide  which  forms 
the  black  pigment,  and  is  to  be  prepared  for 
use  by  grinding  and  washing  in  the  usual 
manner. 

For  making  copperas  or  sulphate  of  iron, 
the  patentee  takes  the  slag  abundantly  pro- 
duced in  the  balling-furnaces  of  iron-works, 
and  reduces  it  to  a  fine  powder.  Into  a 
shallow  leaden  vessel  capable  of  holding  fifty 
gallons  is  put  about  lOOlbs.  of  this  powdered 
silicate  of  iron  made  into  a  thin  paste  with 
water;  100 lbs.  of  sulphuric  acid  (specific 
gravity  1.845)  previously  diluted  with  its  own 
weight  of  water  is  then  added,  the  mixture 
being  constantly  stirred.  The  sulphuric  acid 
combines  rapidly  with  the  oxide  of  iron,  much 
heat  being  evolved  ;  when  cold  an  impure 


Digitized  by  Google 


14 


SPECIFICATIONS  OF  RECENT  ENGLISH  PATENTS* 


mass  of  sulphate  of  iron  remains  which  Is 
dissolved  in  its  own  weight  of  water,  and 
allowed  to  stand  till  clear,  when  it  is  drawn 
off,  evaporated,  and  crystallized  in  the  usual 
manner. 

For  making  sulphate  of  magnesia  100 
lbs.  of  magnesian  limestone  is  put  into  a 
retort  (resembling  a  gas  retort,  and  set  in  a 
furnace  in  the  same  manner),  and  kept  at  a 
low  red  heat  for  two  or  three  hours,  or  till  it 
ceases  to  give  off  carbonic  acid  gas ;  it  must 
then  be  removed  from  the  retort  and  allowed 
to  cool.  One  hundred  pounds  of  crystallized 
sulphate  of  iron  is  dissolved  in  an  iron  boiler 
in  about  three  or  four  times  its  weight  of 
water,  the  calcined  limestone  is  then  stirred 
in  and  boiled  for  about  an  hour,  when  by 
the  reaction  of  the  magnesia  the  sulphate  of 
iron  is  decomposed,  and  sulphate  of  mag- 
nesia formed.  The  solution  must  now  be 
tested  with  prussiate  of  potash,  and  should 
it  be  found  to  contain  iron,  a  further  quantity 
of  magnesian  limestone  must  be  added, 
until  the  iron  is  entirely  precipitated.  After 
standing,  the  clear  solution  of  the  sulphate 
of  magnesia  is  to  be  drawn  off,  evaporated, 
and  crystallized.  The  sediment  may  be 
further  washed  to  remove  all  the  sulphate  of 
magnesia,  it  is  then  to  be  dried  and  calcined 
at  n  red  heat,  after  which  it  may  be  used  as 
a  brown  pigment. 

John  Dickinson,  of  Bedford  Row, 
Esq.,  for  certain  improvements  in  the  manw 
faeture  of  paper.— Rolls  Chapel  Office,  June 
23,  1841. 

These  improvements  relate  to  sizing  of 
paper  continuously,  by  the  mode  of  un- 
winding a  roll  of  dried  paper  from  a  reel  of 
ordinary  dimensions,  and  conducting  the 
paper  through  heated  size  of  the  ordinary 
strength,  and  after  pressing  out  the  super- 
fluous size,  re.  winding  the  paper  on  another 
reel,  the  whole  beine  performed  in  an  air- 
tight chamber  or  vessel,  partially  exhausted 
of  air,  in  the  manner  described  in  a  former  - 
patent,  dated  October  17,  1839. 

The  apparatus  employed  for  the  foregoing 
process  consists  of  a  strong  cast-iron  vessel, 
having  a  flanch  round  the  top,  and  also  a  cross- 
bar in  the  middle,  with  a  flat  wide  upper  sur- 
face. The  whole  of  the  surrounding  flanch 
and  cross-bar  are  made  perfectly  smooth 
and  level  on  the  top-side.  This  vessel  is 
closed  in  by  two  lids,  each  of  them  in  the 
form  of  half  a  hollow  cylinder,  and  having  a 
smooth  bottom  flange,  and  furnished  with 
joints  by  means  of  which  the  lids  may  be 
opened  for  the  purpose  of  placing  and  removing 
the  reels  of  paper.  When  these  lids  are  closed, 
they  meet  in  the  centre  of  the  before-men- 
tioned cross-bar,  and  the  surfaces  being  all 
properly  smooth  and  level,  all  the  joints  are 
rendered  air-tight  by  means  of  leather  wash- 
ers and  tallow  in  the  usual  manner.    A  reel 


filled  with  dried  paper  being  placed  In  the 
vessel,  the  end  of  the  paper  is  led  down  under 
horizontal  guide-rollers  placed  in  the  lower 
part  of  the  vessel  between  pressing  rollers 
up  to  the  empty  reel  to  which  it  is  attached. 
The  lids  are  then  closed,  and  the  air  pumped 
out  by  a  double  acting  air-pumrAintil  a  de- 
gree of  exhaustion  is  produced  capable  of 
supporting  from  20  inches  to  25  inches  of 
mercury.  Hot  size  is  then  admitted  from  a 
boiler  into  the  vessel,  and  the  level  maintained 
at  one  uniform  height.  Pieces  of  plate-glass 
are  fixed  with  air-tight  joints  on  each  side  of 
the  vessel,  in  order  that  the  level  may  be 
watched,  and  also  that  the  exhaustion  may 
not  be  carried  so  far  as  to  create  a  great 
ebullition  of  the  size,  and  for  this  purpose 
an  inverted  safety  valve  is  attached  to  the 
vessel.  One  of  the  reels  has  a  small  pinion 
on  its  spindle,  which  works  into  another  pinion 
on  a  smaller  spindle  placed  below  it,  which 
passes  out  through  a  stuffing-box  in  the  side 
of  the  vessel,  by  means  of  whieh  motion  is 
communicated  to  the  internal  apparatus  from 
any  suitable  prime  mover  while  the  joint  is 
kept  air-tight.  The  paper  being  thus  led 
and  fixed  as  above  stated,  the  air  exhausted 
and  the  size  supplied,  the  working  is  com- 
menced, and  as  the  paper  is  gradually  un- 
wound from  the  first  reel,  it  passes  down 
under  the  guide-roller,  through  the  size,  be- 
tween the  pressing-rollers  up  to  the  empty 
reel  upon  which  it  is  wound,  such  a  speed 
being  given  to  it  as  is  adapted  to  the  par- 
ticular texture  and  thickness  of  the  paper 
operated  upon. 

The  paper  may  be  prevented  from  wrinkling 
or  bagging  in  passing  through  the  size,  by  a 
well  known  process  of  causing  it  to  draw  or 
slip  over  a  board  or  copper  plate  with  ribs 
diverging  from  the  centre  at  an  angle  of 
about  45  degrees,  by  which  means  the  paper 
is  supported  and  gradually  extended  as  it  ex- 
pands in  soaking.  The  containing  vessel 
should  be  furnished  with  a  barometrical  aud 
tbermometrical  gauge  to  show  the  degree  of 
exhaustion  and  the  temperature  of  the  size. 
A  float  is  suspended  within  the  vessel,  occu- 
pying a  large  portion  of  the  space  between 
the  guide-rollers,  for  the  purpose  of  diminish- 
ing the  surface  of  size  exposed  to  evaporation. 

There  is  also  an  enclosed  space  under  the 
bottom  of  the  vessel,  into  which  steam  or  hot 
w  ater  is  introduced  as  required  for  keeping 
the  size  at  the  proper  degree  of  temperature. 

George  Thornton,  op  Brighton, 
Civil  Engineer,  for  certain  improvements 
applicable  to  railways,  locomotive  engines,  and 
carriages.  —  Rolls  Chapel  Office,  June  23, 
1841. 

This  invention  comprises  various  improve- 
ments under  three  heads,  viz.,  railways, 
locomotive  engines,  and  carriages. 

First,  with  regard  to  railways,  the  patentee 
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observes  that  "  tbe  original  gauge  of  4ft. 
S^in.,  and  tbe  more  recent  improvement  of 
5  feet,  have  both  been  found  in  practice  to 
be  too  narrow  to  admit  of  a  proper  and  free  ar- 
rangement of  the  machinery  of  the  locomotive 
engine,  and  also  creating  at  great  speeds  an 
unpleasant  transverse  oscillation  of  the  car- 
riages, with  the  liability  at  high  velocities  to 
fly  off  at  a  tangent  from  quick  curves.  On 
the  other  hand,  the  7  feet  gange  appears  to 
entail  too  great  a  weight  in  the  construction  of 
the  locomotive  engines  and  carriages,  and  con- 
sequently a  proportioual  expense,  this  in- 
creased weight  and  width  of  gauge  also  in- 
volving a  considerable  increase  of  outlay  in 
land,  and  construction  of  the  railway  and 
bridges.    Looking  then  at  the  question  fairly 
between  the  existing  gauges  of  rails,  it  would 
see; a  desirable  that  some  medium  or  national 
width  should  he  adopted,  and  the  simple  gauge 
of  6  feet  (or  thereabouts)  presents  itself  as 
admitting  a  desirable  width  for  convenient 
arrangement    of    locomotive   engines  and 
carriages,  without  extreme  weight  or  expen- 
diture in  any  department.    In  explaining  the 
next  head  of  my  invention,  (improvements 
applicable  to  locomotive  engines,)  I  would 
observe  that  it  bas  been  found  in  practice 
that  a  6  feet  wheel  is  as  high  as  enn  be  use- 
fully employed,  so  ?  s  to  combine  the  two  ad- 
vantages of  power  and  speed,  and  it  seems 
to  be  in  mechanical  unison  with  the  6  feet 
gauge.    I  would  also  propose  to  make  the 
flanges  of  the  wheels  of  the  locomotive  en- 
gines and  carriages  deeper  than  they  now 
exist,  viz.,  to  uot  less  than  2j  inches,  which 
would  greatly  tcud  to  lessen  the  liability  of 
engines  and  carriages  getting  off  the  rails. 

The  improvements  in  locomotive  engines 
consist,  1st,  in  the  application  of  a  self-acting 
governor  to  the  steam-pipe,  which  in  all  cases 
regulates  tbe  power  of  the  engine,  and  pre- 
vents excess  of  speed,  (beyond  that  to  which 
the  governor  is  adjusted,)  which  is  at  present 
at  the  discretion  of  the  engine-driver.  The 
governor  thus  employed  is  the  common  pen- 
dulum governor,  encased  by  a  dome  on  the 
top  of  the  boiler,  acting  on  a  throttle-valve 
in  the  steam-pipe  in  the  ordinary  way.  3.  In 
the  use  of  a  self-acting  water  governor  or 
regulator,  which  preserves  an  equable  height 
of  water  in  the  boilrr.  The  water  regulator 
is  a  spherical  copper  float,  ncti.-igon  a  vertical 
spindle,  which  works  through  a  stuffing-box 
in  the  top  of  the  boiler,  acting  ou  a  valve  in 
the  water-pipe.  3.  In  encasing  and  sur- 
rounding the  smoke-box  with  a  stratum  of 
water,  which  is  pumped  into  this  auxiliary 
directly  from  the  tender,  there  retained  by 
means  of  a  stop-valve,  and  thence  admitted 
as  required  into  the  boiler,  after  absorbing 
the  hitherto  waste  heat  escaping  from  the 
tubes,  and  preventing  the  burning  out  of  the 
plates  of  the  smoke-box  and  chimney,  tbe 


steam  pipes  and  steam  chest  cover  in,  which 
till  now  bas  been  a  common  occurrence,  and 
a  great  desideratum  to  avoid.    4.  A  tube  in 
connection  with   the  safety-valve  on  the 
boiler,  which  tube  carries  off  the  surplus 
steam  into  the  chimney,  thus  increasing  the 
draft,  doing  away  with  much  disagreeable 
noise,  and  preventing  the  steam,  as  hereto- 
fore, from  flying  in  the  face  of  the  driver  and 
obstructing  bis  view  of  the  line.    5.  In  the 
employment  of  a  universal  jointed  pipe,  con- 
nected with  the  bottom  of  the  boiler  at  the 
chimney  end,  for  the  purpose  of  clearing  out 
the  boiler  tubes,  by  directing  a  jet  of  hot 
water  and  Bteam  through  them  ;  thus  more 
speedily  effecting  the  desired  object,  than  by 
the  present  imperfect  method  of  using  a  rod  of 
iron  with  tow  at  the  end.   Lastly,  as  regards 
locomotive  eogines  ;  in  the  use  of  self-acting 
breaks  oa  the  wheels,  which  breaks  are  raised 
by  the  pull  of  the  engine,  through  the  medium 
of  an  apparatus  for  that  purpose,  between  the 
engine  and  tender,  which,  when  tbe  engine 
ceases  to  draw,  (either  from  necessary  or 
emergent  causes,)  descend  upon  the  wheels 
with  great  force,  and  stop  the  engine  ;  these 
breaks  being  also  further  available,  under  the 
discretionary  use  of  the  engine-driver. 

The  third  head  of  these  improvements 
refers  to  railway  carriages,  and  consists  in 
the  application  thereto  of  self-acting  breaks 
lifted  off  the  wheels  by  u  traction-rope,  in 
connection  with,  and  pulled  by  the  engine  ;  and 
which  fall  upon  the  wheels  wheuever  tbe  rope 
becomes  slack ,  and  thereby  stops  the  carriages. 

By  this  traction-rope,  the  engine  draws  and 
works  considerably  in  advance  of  the  train, 
so  that  in  case  of  collision,  of  tbe  engine  up- 
setting, running  off  tbe  rails,  &c.,  tbe  rope 
immediately  becomes  slack  ;  and  the  breaks 
falling  forcibly  upon  the  wheels,  bring  up  the 
carriages  before  the  train  reaches  the  scene  of 
danger. 

The  length  of  traction-rope  between  the 
engine  and  train  prevents  any  danger  to  life 
and  property  from  accidental  explosion  ;  it 
also  prevents  the  igniting  of  goods-trains  by 
sparks  issuing  from  the  engine  chimney.  On 
one  of  the  axles  of  tbe  tender  a  drum  and  ap- 
paratus are  fixed,  for  letting  out  the  traction- 
rope  to  such  lengths  as  may  be  required,  to 
suit  the  curves  of  existing  railways,  in  which 
the  rope  is  peculiarly  serviceable,  by  always 
pulling  round  the  trains  from  a  tangential 
direction,  and  thereby  preventing  the  danger 
of  a  train  flying  off  the  railway  in  a  straight 
line,  under  high  speeds.  This  rope  may  also 
be  wound  up  by  the  same  drum,  to  such 
length  as  may  be  required  to  draw  up  the 
trains  into  their  proper  position  in  existing 
stations  or  termini.  It  may  be  necessary  to 
observe,  that  the  letting  out  or  taking  up  of 
the  rope  can  be  accomplished  without  any  in- 
terruption to  the  progress  of  the  train. 
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The  carriage  breaks  consist  of  a  draw, 
bar  under  each  carriage  in  the  train,  con- 
nected at  each  end  by  buffers  and  chains  ; 
on  this  bar  there  are  two  wedge  iodines, 
over  which  a  pulley  works  in  connexion  with 
the  weigh-bar  and  breaks,  and  in  the  centre 
of  the  carriages  around  the  draw-bar  is  a 
helical  spring,  having  a  double  action  against 
two  collars.  When  the  engine  begins  to 
move,  the  bar  is  pulled  forward,  the  pulley 
rises  in  the  guides,  and  with  it  the  break 
rises  from  all  the  wheels  of  each  carriage 
throughout  the  train.  When  the  engine 
stops,  the  spring  draws  the  bar  into  its 
place,  lets  the  breaks  down  upon  the  wheels 
with  sufficient  force  to  stop  the  train  within 
any  required  distance. 

The  claim  is  1,  To  a  kind  of  medium 
gauge,  (say  about  6  feet)  of  the  rails  upon 
railways  calculated  to  afford  the  advantages 
alleged  at  the  outset  2.  In  reference  to 
locomotive  engines  ;  firstly,  the  use  of  wheels 
with  an  increased  flange  ;  secondly,  an  ar- 
rangement of  apparatus  by  means  of  which 
the  speed  of  the  engine  is  regulated  with 
much  greater  precision  without  the  agency 
of  the  driver;  thirdly,  a  self-acting  water- 
gauge,  or  regulator  ;  fourthly,  a  preparatory 
heating  of  the  water  supplied  to  the  boiler 
for  the  formation  of  steam,  by  a  vessel  in- 
serted in  the  smoke-box;  fifthly,  a  mode 
of  conducting  the  waste  steam,  attended  with 
the  advantages  hereinbefore  set  forth;  sixth- 
ly, a  method  of  clearing  out  the  tubes  of  the 
boiler  with  more  efficiency  and  dispatch  than 
by  the  present  practice  ;  and  lastly,  a  means 
of  stopping  the  engine  by  the  use  of  self- 
acting  breaks  upon  the  wheels. 

3.  Under  this  head  the  patentee  claims  the 
use  of  self-acting  breaks  raised  from  off  the 
wheels  of  the  carriages  by  the  pull  of  a 
traction  rope  descending  with  impeding  force 
simultaneously  upon  all  the  wheels  in  a  train 
when  the  rope  ceases  to  operate  upon  them 
by  its  being  slack,  according  to  local  circum- 
stances. 

Intending  Patentees,  dr  Patentees  of  unspe- 
cified inventions,  may  have  every  needful  infor- 
mation and  assistance  on  moderate  terms  by 
application  to  the  Office  of  this  Journal,  where 
also  may  be  consulted  the  only  Complete  Re- 
gistry extant  of  Patents  from  the  earliest 
period  (A.D.  1617,)  to  the  present  time. 


LIST  OF  SCOTCH  PATENTS  GRANTED  BE- 
TWEEN THE  24TH  MAT  AND  THE  22 ND 
JUNE  1841. 

Edward  Hcnshall,  of  Huddersfield,  York,  carpet- 
manufacturer  and  merchant,  for  certain  improve- 
ments in  making,  manufacturing,  or  producing 
carpets  and  hearth-rugs.   May  24. 

William  Petrie,  of  Croydon,  Surrey,  gentleman, 
for  a  mode  of  obtaining  a  motive  power  by  means  of 


Voltaic  electricity  applicable  to  engines,  and  other 
cases  where  a  moving  powt-r  is  required.    May  24. 

Moses  Poole,  of  Lincoln's-inn,  Middlesex,  gentle- 
man, for  improvements  in  the  manufacture  of 
fabrics  by  felling.  May  24.  (Being  a  communica- 
tion from  abroad.) 

William  Jocst,  of  Ludgate-hill,  London,  merchant, 
for  improvements  in  propelling  vessels.  May  24. 
(Deing  a  communication  from  abroad.) 

Andrew  M'Nab,  of  Paisley,  Renfrew,  North  Bri- 
tain, engineer,  for  certain  improvements  in  the  ma- 
nufacture of  bricks.   May  26. 

Christopher  Nickels,  of  York-road,  Lambeth. 
Surrey,  gentleman,  for  improvements  in  the  manu- 
facture of  mattresses,  cushions,  paddings,  or  stuff- 
ings, and  in  carpets,  rugs,  and  other  napped  fabrics. 
June  1.  (Being  partly  a  communication  from  abroad, 
and  partly  invention  of  his  own.) 

John  Clay,  of  Cottingham,  York,  gentleman,  and 
Frederick  Rosenberg,  of  Sculcoatcs,  York,  gentle- 
man, for  improvements  in  arranging  and  setting-up 
types  for  printing.  June  3. 

Sir  Samuel  Brown,  knight  of  the  Royal  Hano- 
verian Guelphic  Order,  Commander  in  Her  Majesty's 
Navy,  of  Ncthcrbyrcs-house,  Ayton,  Berwick,  for 
improvements  in  the  means  of  drawing  or  moving 
carriages  and  other  machines  along  inclined  planes, 
railways,  and  other  roads,  and  for  drawing  or  pro- 
pelling vessels  in  canals,  rivers,  and  other  navigable 
waters.   June  4. 

William  Brockedon,  Esq.,  of  Queen-square,  Mid- 
dlesex, for  a  composition  of  known  materials,  form- 
ing a  substitute  for  corks  and  bungs.  June  9. 

John  Lambert,  of  No.  12,  Coventry-street,  in  the 
parish  of  Saint  James,  Westminster,  gentleman,  for 
certain  improvements  in  the  manufacture  of  soap. 
June  10.  ( Being  a  communication  from  abroad.) 

Richard  Laming,  of  Gower-street,  Bedford-square, 
Middlesex,  surgeon,  for  improvements  in  the  pro- 
duction of  carbonate  of  ammonia.   June  1 4. 

Joshua  Field,  of  Lambeth,  Surrey,  engineer,  for 
an  improved  mode  of  effecting  the  operation  of  con- 
necting and  disconnecting  from  steam-engines  the 
paddle-wheels  used  for  steam  navigation.  June  10. 

Andrew  M'Nab,  of  Paisley,  Renfrew,  North  Bri- 
tain, engineer,  for  an  improvement  or  improvements 
in  the  making  or  construction  of  meters,  or  appa- 
ratus for  measuring  water  or  other  fluids.  June  21. 

Joseph  Maudslay,  of  Lambeth,  Surrey,  engineer, 
for  improvements  in  the  arrangement  and  combina- 
tion of  certain  parts  of  steam-engines,  to  be  used  in 
steam  navigation.   June  21. 

John  Condie,  of  Blair  Iron-works,  Ayr,  in  the 
kingdom  of  Scotland,  for  improvements  in  applying 
springs  to  locomotive  and  railway  and  other  car- 
riages. June  22. 

George  Richard  Elkington  and  Henry  Elkington, 
of  Birmingham,  Warwick,  for  improvements  in 
coating,  covering,  or  plating  certain  metals.  June 
22. 

Moses  Poole,  of  Lincoln's-inn,  Middlesex,  gentle- 
man, for  improvements  in  producing  and  applying 
heat.  June  22.  (Being  a  communication  from 
abroad.) 
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J.  J.  Cordes  and  E.  Locke,  for  a  now  rotary 
engine. 

J.  Johnson,  for  certain  improvements  in  ma- 
chinery for  the  manufacture  of  frame-knitting, 
commonly  called  hosiery,  and  for  certain  improve- 
ments in  such  frame-work  knitting  or  hosiery. 

G.  D.  Patcrson,  for  the  following  improvements 
in  curvilinear  turning,  that  is  to  say,  a  rest  adapted 
for  cutting  out  wooden  bowls,  and  a  self-acting 
slide-rest  for  other  kinds  of  curvilinear  turning. 

H.  S.  Pattinson,  for  improvements  in  the  manu- 
facture of  white  lead. 

John  Rand,  for  improvements  in  preserving 
paints  and  other  fluids. 
N.  Defries,  for  improvements  in  gas-meters. 
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MR.  T.  BURSTALL'S  PATENT 

Sir,— This  engine  is  on  the  principle  of 
Barker's  Mill,  and  consists  of  two  or 
more  tubes  inserted  into  a  hollow  shaft, 
the  tubes  being  bent  or  bored,  so  as  to 
deliver  the  steam  in  a  tangent  to  the 
circle  in  which  they  travel.  To  prevent 
the  obstruction  which  would  arise  from 
the  tubes  striking  the  air  or  steam  in 
which  they  revolve,  these  tubes  are  in- 
closed within,  and  attached  to  two 
slightly  conical  circular  plates,  which 
may  be  either  of  iron,  copper,  or  brass, 
but  must  be  turned  or  hammered  as  true 
as  possible  ;  this  will  insulate  the  tubes, 
and  instead  of  the  arms  cutting  their 
way  through  the  air  or  steam  a  true 
metallic  disc  will  move  through  it. 


RE-ACT1NO  STEAM-ENGINE. 

Fig.  1  (on  this  page)  is  a  plan  of 
the  engine  with  one  plate  removed  to 
show  the  tubes;  and  fig.  2  is  a  cross 
section  through  the  central  hollow  shaft 
and  the  insulating  plates.  In  fig.  1  are 
shown  four  tubes,  with  their  exit  ori- 
fices reversed  :  this  double  set  of  tubes 
is  to  facilitate  the  reversing  the  engine, 
as  would  be  more  particularly  reauwite 
for  locomotive  purposes,  and  this  is 
accomplished  in  the  following  manner  : 
The  central  shaft  B  is  hollow  through- 
out, except  in  the  centre,  in  which  there 
is  a  partition,  or  stop,  the  two  sets  of 
tubes  being  inserted  one  on  each  side 
of  this  partition,  and  the  steam  being 
admitted  by  separate  pipes  and  valves 


Crefi      section  , 
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Fig  I 
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into  each  end  of  the  central  tubes ;  all 
that  is  required  to  work  the  engine 
backward  or  forward,  is  to  shut  oft' the 
steam  from  one  pipe  and  turn  it  on  to 
the  other. 

Fig.  3  (see  front  page)  is  an  elevation 
of  the  whole  engine,  steam  case,  framing 
and  driving  drums,  and  fig.  4  is  an  end 
view  of  the  same.  The  engine  spindle 
is  mounted,  and  revolves  upon  two  pair 
of  anti-friction  wheels  H  H,  fixed  to  the 
steam  case  I  I,  in  which  the  engine  re- 
volves, and  which  case  is  for  the  pur- 
pose of  taking  off  the  steam  by  the  tube 
J£,  to  the  chimney  or  other  outlet  from 
the  building ;  the  power  is  conveyed 
from  the  engine  shaft  by  two  pulleys 
fixed  upon  it,  to  two  drum  wheels,  by 


two  flat  belts,  and  if  required,  by  u  se- 
cond belt  on  the  drum  N.  P  is  a  feed 
pump  to  supply  the  boiler,  and  may  be 
worked  by  a  crank  or  eccentric  from 
the  shaft  which  carries  the  drum  N . 

F  G,  in  the  end  view,  fig.  4,  are  a  steel 
stud  and  lever  to  carry  a  weight  to  keep 
the  steam  pipe  sufficiently  tight  to  the 
central  shaft,  into  which  they  are  to  be 
fitted  and  grooved,  and  by  the  lever 
being  weighted  a  trifle  above  the  pres- 
sure of  the  steam,  the  engine  may  be 
worked  with  the  minimum  of  friction. 

As  you  have  lately  had  several  ar- 
ticles on  Avery's  steam  engine,  and  on 
Craig's  importation  of  it  into  this  coun- 
try, it  may  not  be  out  of  place  to  point 
out  the  principal  differences  between  my 
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engine  and  his,  leaving  it  to  the  judg- 
ment of  your  readers  as  to  whether 
they  are  improvements  or  not. 


In  Avery's  engine,  the  arms,  though 
shaped  to  cleave  the  air,  yet  have  to 
make  their  way  through  it,  and  with  so 
great  a  speed,  that  they  must  have  a 
considerable  pressure  in  front,  with 
some  vacuum  behind,  causing  a  ma- 
terial loss  of  power;  while  this  engine, 
instead  of  cleaving  the  air,  moves 
through  it  with  a  true  and  polished 
surface.  The  double  set  of  arms,  and 
double  steam  ways,  give  great  facility 
in  reversal,  and  without  much  addi- 
tional cost. 


Having  seldom  known  the  power  of 
this  engine  calculated  in  a  way  that  1 
could  consider]  satisfactory,  perhaps 
you  will  permit  me  to  state  my  views  of 
it.  I  have  generally  found  it  considered 
that  the  re-action  arose  from  the  elastic 
steam  issuing  from  the  engine,  re-acting 
against  the  steam  in  which  the  engine 
revolves.  That  some  power  is  got  from 
that  source  I  admit,  but  the  principal 
power  is,  I  think,  got  from  the  re-action 
of  the  steam  as  a  ponderable  body  pul 
in  rapid  motion.  If  we  take  the  water 
to  be  converted  into  steam,  as  is  usually 
done  at  one  cubic  foot  per  horse  power, 
this  gives  1  lb.  of  steam  or  water  per 
minute,  and  as  £0  to  80  lbs.  of  steam 
pass  through  a  proper  shaped  orifice 
at  a  velocity  of  about  1,800  to  1,900  feet 

,               1900x60  Q1. 
in  a  second,  or  sav,    =  34f  ; 

'  33000 

therefore,  is  the  power  required  to  move 
1  lb.  with  a  velocity  of  1,900  feet  the 
second,  or  1 14,000  feet  per  minute.  But 
as  this  engine  will  do  the  most  work 
when  it  moves  about  half  the  speed 
of  the  steam  no  more  than  about  H 
horse  power  can  be  got  from  I  cubic 
foot  of  water  evaporated  in  an  hour — 
which  is  half  as  much  more  than  is  ge- 
nerally required  with  a  cylinder  engine. 
I  am,  Sir,  yours  truly, 

T.  J.  Burstall. 

liath,  June  22,  1841. 


ON  THE  PERFORMANCES  OF  THE  CORNISH 
ENGINES. 

Sir, — In  resuming  this  subject,  I  wish 
in  the  firnt  place  to  assure  "  Scalpel" 
that,  entertaining  no  suspicion  of  his 
views  respecting  the  great  value  of  the 
Cornish  method  of  condensation  having 
been  derived  from  others,  I  thought  it 
quite  unnecessary  to  advert  to  that 
point ;  to  many  persons  his  assurance 
to  this  effect  may  prove  satisfactory ;  to 
me,  it  merely  confirms  ray  previous 
opinion  ;  still  it  was  an  act  of  justice  to 
point  out  to  the  public  an  unnoticed 
paper  by  Mr.  E.  Galloway,  in  which 
an  estimate  of  the  proportional  value 
of  this  plan  of  condensation,  more  in 
accordance  with  my  own  ideas,  had 
been  brought  forward.  1  consider  it 
uncertain,  whether  it  is  founded  on  Mr. 
Galloway's  observations,  or  on  the  opi- 
nion of  the  miners,  who,  I  am  inclined 
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to  think,  attach  some  importance  to 
the  circumstance — that  an  appreciable 
time  should  be  allowed  between  each 
stroke  of  the  engine  for  the  purpose  of 
effecting  a  more  complete  condensation 
in  the  cylinder. 

I  hastened  to  point  out  more  clearly 
than  in  my  former  letter,  that  no  argu- 
ment against  "Scalpel's"  views  could 
be  founded  on  the  slow  stroke  of  the 
Cornish  stamping  engine — fearing,  as 
the  result  proved,  that  trie  limitation,  that 
the  "  subject  was  only  brought  forward 
for  the  "purpose  of  pointing  out  the 
propriety  of  strict  definition  of  the 
class  of  rotative  engines/'  might  be  in- 
sufficient. 

Some  doubt  did  exist  in  my  mind, 
whether  the  Cornish  engineers  had  not 
derived  their  method  of  condensation 
from  Watt,  as  they  succeeded  to  the 
care  of  his  engines  after  1800.  Holding 
opinions  similar  to  those  of  "  Scalpel" 
respecting  Watt's  knowledge  of  con- 
densation, as  derived  from  his  original 
and  most  beautiful  experiments  on  a 
small  scale,  and  subsequently  proved  on 
the  largest  scale,  I  fancied  the  advan- 
tage of  such  a  plan  could  not  have  es- 
caped his  notice;  especially  as  slow 
speed,  so  often  required  in  mining  en- 
gines, must  from  the  earliest  period 
have  afforded  an  opportunity  for  the 
trial  of  this  plan,  by  means  of  the  cata- 
ract employed  for  the  regulation  of  the 
number  of  strokes  per  minute.  If  it 
should  be  proved,  (and  the  fact  seems 
admitted,)  that  Watt  was  unacquainted 
with  this  expedient  for  the  improve- 
ment of  cylinder  condensation,  perhaps 
an  interest  may  be  felt  in  ascertaining 
to  whom  among  the  mining  engineers 
the  improvement  may  be  attributed, 
and  when  and  where  it  was  effected. 

In  regard  to  "  Scalpel's"  first  deduc- 
tion, though  the  meaning  is  obvious, 
yet  the  propriety  of  the  term  "  duty," 
as  derived  from  indicators  attached  to 
rotative  engines,  when  contrasted  with 
the  duty  of  lifting  engines,  derived  from 
a  different  cause,  the  weight  of  water 
raised  exclusive  of  pump  friction,  seems 
doubtful,  (see  page  51,  vol.  iii.,  Trans, 
of  Inst.  C.E.,  Mr.  Parkes's  observations 
on  Steam  Boilers.) 

The  indicator  shows  the  steam  pres- 
sure exerted  on  the  piston,  and  by 
making  allowances  for  friction,  &c, 
the  effective  steam  pressure  may  be 
calculated  by  the  comparison  of  rotative 


engines  with  each  other;  but  confusion 
will  inevitably  arise,  unless  the  distinc- 
tion between  duty  and  effective  power 
is  kept  up..  The  work  performed,  or 
duty  of  stamping  engines,  is  obtained 
directly  from  the  weights  lifted,  and 
perhaps  in  some  of  the  recent  engines 
it  may  have  been  increased  by  the  omis- 
sion of  a  portion  of  the  gearing  for  the 
communication  of  the  power. 

In  the  second  deduction,  it  is  stated, 
"  that  Mr.  Watt's  rotative  engines  con- 
sumed in  1787  an  average  of  8  lbs.  of 
best  coals  per  nominal  horse  power  per 
hour.  That  the  actual  power  was  from 
one-half  to  two-thirds  greater  than  they 
were  rated  at.  The  steam  pressure  was 
nearly  always  2 lbs.  less  than  the  at- 
mosphere, and  never  used  expansively." 

Now  as  the  atmosphere  at  30  inches 
of  mercury,  is  nearly  14$  lbs.,  a  de- 
duction of  nearly  always  2  lbs.  will 
give  a  mean  steam  pressure  on  the  pis- 
ton of  12-75  lbs.  The  cylinder  vacuum 
is  subsequently  shown  to  vary  from  9 
to  1 1  lbs.  at  this  period ;  hence,  the  re- 
sistances of  the  uncondensed  steam  would 
be  from  5*75  lbs.  to  3*75 lbs.  per  square 
inch;  and  further,  deducting  the  friction 
of  the  engine  itself,  it  appears  to  me  that 
the  mean  effective  steam  pressure  must 
have  nearly  always  coincided  with  7  lbs. 
steam  pressure,  assumed  by  Watt  for  the 
basis  of  nominal  horse  power,  a  view 
that  might  be  supported  by  a  reference 
to  Watt's  well  known  accuracy. 

At  present,  steam  of  less  than  at- 
mospheric mean  pressure  is  seldom 
used  in  rotative,  especially  marine  en- 
gines; hence,  the  8  lbs.  of  best  coal 
per  nominal  horse  power  per  hour,  in 
1787,  seems  to  have  represented  a 
smaller  amount  of  actual  power  than 
the  8  lbs.  now  consumed,  (as  I  have  al- 
ways understood  in  non-expansive  en- 
gines ;)  a  few  of  the  larger  marine  en- 
gines use  expansion,  when  their  power 
requires  to  be  reduced,  and  steam  tugs 
with  higher  steam,  and  the  stamping 
engines  in  Cornwall  are  obviously  ex- 
ceptions. When  3  lbs.  steam  above 
atmosphere  was  used,  then  from  one- 
half  to  two-thirds  more  than  the  no- 
minal power  was  obtained ;  this  how- 
ever is  clearly  stated  to  have  been  the 
exception,  as  above  shown. 

The  amount  of  expansion  should  be 
stated,  since  the  theoretical  differ- 
ence between  cutting  off  the  steam  at 
one-sixth  and  one-half  is  as  great  as 
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between  full  pressure,  and  steam  cut  off 
at  i  stroke ;  on  the  whole,  I  think  the 
proofs  extremely  defective,  that  rotative 
engines  of  the  present  day  are  inferior 
to  those  erected  by  Watt. 

Watt's  views  I  have  no  doubt  will  be 
confirmed  whenever  accurate  experi- 
ments are  again  made  relative  to  the 
amount  of  loss  due  to  a  less  perfect 
vacuum,  in  comparison  with  the  greater 
expenditure  of  power  to  raise  the  larger 
quantity  of  injection  water,  and  the  coal 
expended  in  raising  the  temperature  of 
the  water  from  the  hot  well,  when 
thrown  into  the  boiler.  As  a  rough  ap- 
proximation, 10  degrees  of  heat  require 
about  froth  of  the  coal,  for  the  conver- 
sion of  water  into  steam.  I  would 
rather  urge  reference  to  such  experi- 
ments than  decide  on  modern  perform- 
ances, by  Watt's  opinions. 

I  am  not  aware  of  any  difference  of 
opinion  on  principles  between  myself 
and  "  Scalpel" — difference  of  values  to 
be  assigned  to  averages  can  sometimes 
be  arranged  by  explanations,  when  par- 
ties are  desirous  of  the  truth,  and  are 
not  disposed  to  urge  arguments  too  far. 
At  present  there  seems  a  disposition  to 
account  for  the  high  duty  of  the  Cornish 
engines  by  bringing  forward  some  fa- 
vourite cause,  instead  of  attributing  it  to 
the  minute  attention  which  the  Cornish 
engineers  pay  to  every  available  source 
of  improvement,  occasioned  by  a  con- 
tinued rivalry  with  each  other,  and  a 
degree  of  publicity  unknown  elsewhere. 
Mr.  Baddeley  refers  their  superiority 
to  the  variation  of  the  power  required 
to  move  and  continue  motion  in  heavy 
bodies  ( probably  Columb's  experiments) 
—Mr.  Parkes  to  percussion— and  "  Scal- 
pel" to  condensation. 

Two  advocates  have  recently  ioined 
Scalpel's  cause— Mr.  James  Pilbrow, 
who  has  proposed  an  improved  engine 
to  realise  similar  advantages,  and  Mr. 
Boyman,  who  has  written  a  pamphlet 
in  its  support. 

As  many  persons  may  be  unacquaint- 
ed with  the  method  of  converting  the 
8  lbs.  of  coal  per  horse  power  per  nour 
into  the  form  commonly  used  m  Corn- 
wall, and  as  clearer  ideas  are  obtained 
from  figures  so  arranged  as  to  be  capa- 
ble of  direct  comparison,  I  have  sub- 
mitted the  following,  more  with  a  view 
of  calling  attention  to  this  part  of  the 
subject,  than  of  founding  any  decisive 
argument  thereon. 


The  first  difficulty  is  the  present 
Cornish  bushel  of  94  lbs.,  arising,  I  be- 
lieve, from  the  use  of  the  imperial 
bushel  of  damp  Swansea  coal.  At  Her- 
land,  doubtless  the  Winchester  bushel 
was  used.  Newcastle  coal  was  taken 
at  84 lbs.  the  Winchester  bushel;  the 
Welsh  coal  always  employed  in  Corn- 
wall is  heavier.  I  believe  it  will  be  in 
Watt* s  favour"  if  the  best  performance 
in  pumping  was  taken  at  30  millions  per 
941bs.  ofWelsh  coal  in  1798.  Now  as  one 
horse  power  per  hour  is  1,980,000 lbs. 
1  foot  high,  94  lbs.  would  give  23,265,000 
pounds  one  foot  high,  provided  the  ac- 
tual and  nominal  power  coincided ;  but 
at  one-half  greater  it  would  become 
35,897,000108.,  and  at  two-thirds  greater 

38,775,000  lbs.,  subject  to  some  va- 
riable deductions  for  pump  friction,  &c, 
to  reduce  the  power  derived  from  the 
effective  steam  pressure  to  the  duty  de- 
rived from  the  weight  of  water  raised. 

I  am  not  as  yet  prepared  to  admit, 
that  the  performance  of  Watt's  rotative 
engines  equalled  that  of  the  lifting  en- 
gine at  Herland,  (especially  as  expan- 
sion was  in  all  probability  employed  to 
some  extent,)  yet  I  do  not  perceive 
how  this  conclusion  can  be  avoided,  if 
the  positions  laid  down  by  "Scalpel" 
are  proved  to  be  correct,  and  no  error 
has  crept  into  the  estimate  of  actual 
horse  power  exerted,  in  particular  in- 
stances assumed  as  an  average. 

Sir,  I  remain, 

Your  obedient  servant, 

S. 

July  1,  1841. 


PILBROW'S  CONDENSING  CYLINDER 
STEAM-ENGINE. 

Sir,— Permit  me  through  the  medium 
of  your  pages  to  put  a  question  to  Mr. 
Pilbrow,  the  inventor  of  the  Patent 
Condensing  Cylinder  Steam  Engine. 
I  wish  to  know  upon  what  grounds  Mr. 
Pilbrow  considers  he  shall  gain  an 
additional  pressure  per  square  inch,  in 
consequence  of  the  working  piston  in 
his  condensing  cylinder  preventing  that 
accumulation  of  air  and  gas  which  is 
incident  to  the  common  condensers? 
He  assumes  that  such  will  be  the 
case,  but  I  think  he  is  in  error;  for 
if  lib.  (2  inches  of  mercury)  of  the 
resistance  in  the  condensers  of  steam 
engines,  arising  from  uncondensed  va- 
pour, consists  of  air  or  other  fixed 
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gases,  tben  it  appears  to  me  it  would 
be  impossible  ever  to  obtain  a  more 
complete  vacuum  by  injection  than  is 
indicated  by  a  column  of  mercury  of 
27$  inches,  taking  the  average  standard 
of  the  barometer  in  this  country  at 
294  inch. 
I  am,  Sir,  your  obedient  servant, 

Machjnator. 

London,  June  7,  1S41. 


THE  THAMES  STEAMERS. 

Sir,— I  have  read  in  yonr  very  use- 
ful and  highly-esteemed  Work  of  the 
26th  instant,  an  interesting  account  of 
some  of  the  fast-going  steamers  on  the 
Thames,  by  "  Nautilus  j"  but  to  do  full 
justice  to  the  distinguished  engineers 
who  have  constructed  the  engines  of 
these  remarkable  boats,  I  must  dissent 
from  the  assumption  of  "Nautilus" — 
that  the  Railway  has  greater  speed  than 
her  sister  vessel,  the  Blacktoall;  which 
question  at  present  cannot  satisfactorily 
be  decided,  as  they  have  not  yet  made 
a  voyage  at  the  same  time  j  one  making 
the  up  voyage,  whilst  the  other  is  going 
the  down  one,  and,  if  we  may  infer 
from  the  time  the  several  voyages  have 
been  made  by  each  of  these  boats,  we 
may  fairly  assume  that  the  speed  of  the 
two  is  equal.  Or,  if  we  may  judge  by  a 
voyage  which  I  lately  made  from  Black- 
wall  to  Gravesend,  on  the  Uth  instant, 
the  preference  in  speed  is  due  to  the 
BlackwalL  This  vessel  left  the  pier  at 
the  Railway  terminus  at  20/  30  past 
eight  in  the  evening,  and  arrived  op- 
posite the  church  at  Gravesend,  19'  past 
nine,  having  made  the  voyage  in  58$  mi- 
nutes, which  is,  I  believe,  the  shortest 
time  the  passage  was  ever  made  by  any 
steamer  on  ihe  River  Thames.  "  Nau- 
tilus" also  is  in  error,  in  stating  that 
each  of  these  boats  is  fitted  with  a  pair 
of  90- h or 66  engines :  the  Railway  has  a 
pair  of50-horse  engines  byMessrs.Penn 
and  son,  and  the  Blacktoall  has  a  single 
90,  by  Messrs.  Miller,  Raveobill  and  Co. 
I  fully  agree  with  him  in  giving  due 
praise  to  the  performances  of  the  Ruby, 
which  boat  has  been  lengthened  since 
last  season,  and  received  new  boilers, 
and  I  believe  some  changes  and  addi- 
tions to  her  machinery,  and  certainly 
does  great  credit  to  those  able  engi- 
neers, Messrs.  Seaward  and  Capel,  who 
constructed  the  engines.  It  may  also 
be  presumed,  that  when  the  engines  of 


the  Brunswick,  by  the  same  makers, 
have  attained  their  full  speed  (which 
they  will  soon  do,)  she  will  equal  her 
rivals  in  the  quickness  of  her  passages. 

By  inserting  this  in  your  widely-cir- 
culated Journal,  you  will  oblige, 
Sir,  a  Constant  Reader, 

Justice, 

P.  S.  Since  writing  the  preceding, 
I  think  it  but  right  to  inform  you  that 
I  have  received  some  particulars  with 
respect  to  the  Ruby  steamer,  of  which 
I  was  quite  ignorant  before,  and  which 
also  account  for  her  great  increase  of 
speed  this  summer.  The  Ruby,  I  find, 
before  commencing  this  present  season, 
was  lengthened  15  feet,  and  made  con- 
siderably lighter  by  having  her  boilers 
removed,  and  those  of  a  much  lighter 
and  peculiar  kind  (being  tubular)  put 
in  their  place  by  Mr.  Seaward.  These 
alterations  have  had  the  desired  effect, 
and  the  Ruby  is  now  almost  equal  to 
any  steamer  on  the  Thames  in  speed, 
and  only  the  other  day  completed  the 
passage  from  London  to  Gravesend 
in  one  hour  and  twenty-five  minutes. 
The  Diamond  Company,  I  understand, 
are  likely  to  make  the  same  alterations 
in  one  or  two  more  of  their  boats. 

I  should  think  Mr.  Napier,  when  he 
hears  this,  will  not  be  so  ready  to  match 
the  Fire  King  against  the  Ruby  as  he 
was  last  year. 

July  2,  1841. 


IMPROVEMENTS  IN  PIANO-FORTES. 

Sir,-— Among  the  many  attempts  to 
improve  that  most  universal  of  musical 
instruments,  the  piano-forte,  which  have 
been  offered  to  public  notice,  none 
have  excited  the  attention  of  musical 
and  scientific  persons  more  than  the 
application  of  equal  tension  to  strings 
oFequal  sise,  for  which  improvement 
we  are  indebted  to  John  Isaac  Haw- 
kins, Esq.,  who  applied  it  to  the  upper 
half  of  a  very  ingeniously  constructed 
instrument,  manufactured  by  him  many 
years  ago.  It  has  since  been  carried 
throughout  the  entire  compass,  by  Mr. 
Wornum,  whose  name  is  honourably 
associated  with  many  other  improve- 
ments in  this  instrument ;  and  this  con- 
struction has  the  very  great  advantage 
of  standing  in  tune  better  than  any 
other;  but  this  advantage  is  obtained 
at  the  expense  of  the  under-mentioned 
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defect,  which  in  the  humble  opinion 
of  the  writer,  more  than  counterba- 
lances its  advantages. 

In  selecting  the  strings  for  a  musical 
instrument,  especially  one  having  nfree 
vibration,  as  the  harp  or  piano,  it  will 
readily  appear  some  proportion  between 
their  length  and  thickness  should  be 
observed,  for  if  we  employ  wire  of  the 
same  diameter  for  a  string  an  inch  and 
a  half  long,  as  we  use  for  one  of  four  feet 
in  length,  it  is  obvious  the  stiffness  of 
the  short  string  must  immensely  exceed 
that  of  the  long  one,  the  effect  of  which, 
as  might  be  expected,  is  either  want  of 
vibration  in  the  short  string,  or  if  that 
be  thin  enough  to  vibrate  well,  want  of 
firmness  and  fulness  of  tone  in  the 
long  one. 

In  instruments  which  have  equal 
tension  applied  to  strings  of  a  consider- 
able difference  of  size,  a  yet  greater 
defect  results  from  deficiency  of  the 
tension  of  the  bass  strings  which  are 
not  covered  j  nor  do  the  different  parts 
of  the  instrument  remain  in  tune  with 
each  other,  for  although  the  unisons 
may  stand  in  tune,  the  octaves  soon 
become  false. 

The  above  observations  do  not  apply 
with  equal  force  to  stringed  instruments 
such  as  the  bass-viol,  whose  sounds  are 
sustained  by  friction,  applied  directly  or 
indirectly  to  their  strings;  but  even  in 
these,  difference  in  their  size  is  in- 
dispensable to   an  equal  quality  of 
tone,  as  is  evidenced  by  putting  a  gut 
string  of  the  same  size  as  the  first  string 
of  a  violin  on  to  a  double  bass,  subject- 
ing it  to  the  same  tension,  when  a  very 
thin  feeble  note  results,  far  inferior 
to  that  yielded  by  it  on  the  violin. 
The  conditions  of  sound  in  a  musical 
pipe  vary  so  much  from  those  accom- 
panying the  vibrations  of  strings,  that 
any  analogy  derived  from  them  might 
be  considered  irrelevant;  but  from 
the  necessary  increase  of  the  diameter 
of  organ  pipes  towards  the  base  to 
preserve   an   eqaal  quality  of  tone 
throughout  the  compass  of  that  instru- 
ment, and  the  fact  of  the  absence  of 
that  quality  of  tone  in  tube  instruments 
of  nearly  equal  bore,  we  might  be  aU 
most  justified  in  concluding  that  there 
is  in  all  sounding  bodies  some  propor- 
tion between  the  length  and  bulk,  which 
is  most  practically  advantageous. 
Sir,  I  remain,  respectfully, 

l«,  GarliekHffl.  ALFRED  SaTaGB. 


P.S.  The  writer  of  the  foregoing 
observations  can  suggest  some  im- 
provements in  the  construction  of 
piano-fortes  and  other  stringed  instru- 
ments, which  if  it  is  consistent  with  the 
plan  and  objects  of  your  Journal,  Mr. 
Editor,  to  receive,  he  may  at  a  future 
time  send  for  your  acceptance.  [We 
shall  be  happy  to  receive  an  account 
of  them.— Ed.  M.  M.] 


WIRE  GAUGES. 

Sir,  — From  the  nature  of  the  business  in 
which  I  am  engaged,  I  have  frequently  oc- 
casion to  use  the  wire  gauge,  to  ascertain  the 
thickness  of  sheets  of  metal,  the  same  num- 
ber being  used  to  express  the  thickness  of 
sheets  of  iron  and  the  diameter  of  wire. 
Great  difficulty  is  experienced  very  frequently 
in  correctly  ascertaining  the  number  of  thin 
sheets,  such  as  are  thinner  than  No.  94, which 
is,  I  think,  about  ^th  of  an  inch.  The  wire 
gauge,  as  I  dare  say  is  well  known  to  your 
readers,  consists  of  a  plate  of  steel  having 
notches  cat  in  the  edge  numbered  from  l 
to  40,  beginning  with  the  largest  sixe.  My 
object  in  troubling  you,  is  to  ascertain,  if 
possible,  by  what  rule  these  notches  are  made, 
as  it  seems  to  me  that  there  is  no  regularity 
in  the  sixes  of  them,  and  the  gauge  makers 
with  whom  I  am  acquainted  only  copy  from 
each  other. 

By  inserting  this  in  your  valuable  Journal, 
you  will  confer  a  favour  on, 
Yours  very  respectfully, 

Mensurator. 

Wolverhampton,  June  15,  1841. 


PROPOSITION  IN  PROJECTION. 

Sir,— I  am  not  aware  whether  the 
following  proposition,  or  the  analytical 
demonstration  which  accompanies  it, 
is  given  in  any  work  upon  projection  : 
it  has  reference  to  a  case  of  every-day 
occurrence  in  mechanical  drawing,  and 
is  at  your  service  if  you  think  it  worthy 
a  place  in  your  Magazine. 

I  am,  Sir,  yours  very  obediently, 

Willi  ah  Pole. 

A.S.C.E.,  Mem.  Math.  Soc. 

85,  Great  Russell-street,  Bloomsbury, 
March  J,  1841. 

Proposition. 

In  the  orthographic  projection  of  8* 
cylinder  having  another  cylinder  of 
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smaller  diameter  branching  from  it  at  Let  fig.  1  be  an  orthographic  projec- 

right  angles,  the  axes  of  the  two  cy-  tion,  or  geometrical  view,  of  two  such 

linders  being  in  the  same  plane,  and  cylinders;  (a  pipe,  for  example,  with  a 

this  plane  being  parallel  to  the  plane  smaller  branch  upon  it,  will  be  a  good 

of  the  picture,  the  line  representing  illustration  of  the  proposition,)  then 

the  line  of  intersection  of  the  two  cylin-  the  curve  CPDE,  will  be  a  hyperbola, 
drical  surfaces  will  be  a  hyperbola. 


C  Fig.  2.  C  F  G 


Demonttration— Analytically. 

Pigs.  2  and  3  show  the  manner  of  sine  of  the  anele  0,  to  the  radius  b;  or 

fwojecting  any  point  P  in  the  curve  ;  =  b  cos.  0,  and  y1  =  6s  cos.2  0. 

et,  therefore,  a?  and  y  be  the  co-ordi-  (II.)  h,  the  height  of  the  curve,  will 

nates  to  this  point,  whose  relations  be  (see  fig.  2,)  the  versed  sine  of  an 

have  to  be  ascertained  ;  let  a  be  the  ra-  arc,  whose  radius  is  =  a,  and  sine  =  b. 

dius  of  the  larger,  and  6  of  the  smaller  But  any  versin  -  rad.  -  cos.  -  rad. 

cylinder;  let  also  the  angle  P  O  C,  be  - r;  r— r    u        i  — n 

called  9.    The  distances  denoted  by  ^rad '-sin  ' ;  whence,  A  =  a  ~6> 

A,  m,  n,  will  be  sufficiently  explained  by  .  W  "  {°\     2?  18      *  ^  V6rSed 

the  figures.  8ine  °*  an  arc  t0  raq*us  a  and  sine  m ;  or 

(I.)  y  is  evidently  equal  to  the  co-  fts  before,  n  ■  a —  V  a2  —  m*. 
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But  m  is  the  sine  of  the  angle  9  to 
radius  b      =     b  sin.  9 ; 

or  m    b  V  I  —  cos.*0; 

or  =  Vb'  —  b*  cos.a0j 

or  by  (I)  -  JV^,2, 
and  »*2    =  6J  —  y2 ;  wherefore, 

»  -  a  —  -/a2— 62  +  y2. 

(IV.)  Nown  +  a?  =  A;  and  substitut- 
ing for  n  and  A  in  this  equation,  their 
▼alues  as  obtained  in  (II.)  and  (III.), 

ue  have  a —  Ja%  —  62  +  y2  +  #  =-  a  

—  or,  ya2  —  62  +  y2  =  *  + 
^aJ—63;  or  squaring  both  sides, 
a2  —  62  +  y'  =  a?2  +  2  x  vVp&»  + 

«*—  6* ;  whence,  y2  —  2  -/a2  —  6*  x  +  x2. 

(V.)  The  equation  of  the  hyperbola 
is,  t*  y*  =  c*  tx  +  x3);  or  if  the  trans- 
verse and  conjugate  axis  are  equal, 
f  -  tx  +  x2,  which  is  the  same  thing 
as  the  equation  resulting  from  (IV.), 
proving  the  curve  to  be  a  hyperbola. 
Q.  E.  D. 

The  transverse  and  conjugate  axes 
being,  moreover,  equal  to  each  other, 
and  each  =  2  <Sa2  —  b2 ;  this  is  twice 
the  length  of  the  line  F.  G.,  fig.  2. 

As  a  farther  proof  that  the  above 
equation  is  the  correct  one  for  the 
curve,  let  x  become  =  h ;  we  have  then, 

yi  =2  Ja2—b2  (q—  Va2  —  6s)  +  (a  — 

Jat—b2)  2 ;  and  by  reducing  this  equa- 
tion, y  is  found  ™  6,  which  is  evidently 
the  case  at  that  point  of  the  curve. 

Again,  let  the  diameter  of  the  branch- 
ing cylinder  be  made  equal  to  that  of 
the  other;  then  a  —  bf  and  F.  G.  va- 
nishes ;  whence,  y2  =  2  V  0  x  +  p2f  or 
y-x;  the  hyperbola  becoming  a  tri- 
angle, as  it  ought  to  be;  such,  as  is 
well  known,  being  the  representation  of 
the  line  of  intersection  of  the  surfaces 
when  the  cylinders  are  of  equal  dia- 
meter. 

Perhaps  some  of  your  readers  may 
take  the  trouble  of  proving  the  above 
proposition  geometrically. 


ELECTROTYPE  COPIES  OP  SEALS. 

Sir, — If  you  think  the  following 
method  of  taking  fac-similes  of  seals 
by  means  of  the  electrotype,  worth  the 
attention  of  your  readers,  I  shall  be 
obliged  by  your  inserting  it. 


Take  a  piece  of  tin  plate  or  copper,  cut 
into  this  shape,  \ 


round  end  being  somewhat  larger 
the  seal  to  be  copied.    Warm  this 


the  round 
than 

end  slightly,  and  drop  upon  it  a  suffi- 
ciency of  melted  sealing-wax  to  take 
an  impression.  Before  impressing  the 
seal,  spread  upon  the  wax  a  piece  of 
gold  leaf  or  Dutch  leaf,  and  if  the  en- 
graving be  not  unusually  deep,  a  com- 
plete and  beautiful  impression  in  gold 
will  be  produced. 

The  other  parts  of  the  apparatus 
require  6ome  description. — AB  is  a 
common  glass  finger  cup  half  filled 
with  the  solution  of  sulphate  of  cop- 
per— C  D  is  a  very  thin  cylindrical 
vessel  of  wood,  containing,  among 
water,  a  cylinder  of  zinc,  the  top  of 
which,  E  F,  is  seen  attached,  by  means 
of  a  piece  of  tin  plate  or  copper  F  G, 
to  the  zone  G  H,  composed  of  the  same 


material.  This  zone  is  notched,  for  the 
convenience  of  attaching  to  it,  by  means 
of  solder,  the  slips  of  tin  plate  containing 
the  impressions  to  be  copied.  A  dozen 
different  varieties  of  seals  may  thus  be 
attached  at  the  same  lime.  Before  im- 
mersing them  in  the  solution,  the  parts 
where  no  deposit  is  required  may  be 
protected  by  being  coated  over  with  a 
solution  of  wax  or  resin  in  spirits.  As 
the  process  cannot  be  accelerated  by 
heat,  which  would  melt  and  destroy  the 
impressions,  three  or  four  days  are  re- 
quired to  render  the  cupreous  deposit 
strong  enough. 
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When  removed  by  a  penknife,  and 
any  adhering  wax  washed  away  with  a 
little  warm  spirits,  the  copies  may  be 
pared  and  smoothed  round  the  edges 
with  a  pair  of  scissors  or  a  file,  and 
then  attached  to  pieces  of  metal  or 
wood  so  as  to  form  seals.  If  the 
manipulation  be  carefully  performed 
they  will  be  equal  in  sharpness  and 
delicacy  to  the  originals.  The  gold  leaf 
should  be  made  to  overlap  the  wax  to 
which  it  is  attached,  and  to  adhere  to 
the  tin  plate  round  about';  but  even 
when  it  is  perfectly  insulated,  and  not 
in  contact  with  the  metal,  the  deposition 
goes  on,  though  more  slowly. 

I  am,  your  obedient  servant, 

W.  Fraser. 

8,  Drum'*  Lane,  Aberdeen, 
May  15,  1841. 


TREGGON  AND  CO.'s  GALVANIC  PLANT 
PROTECTORS. 

Sir,— In  No.  925  of  the  Mechanics' 
Magazine,  page  342,  Treggon's  Galva- 
nic Plant  Protector  is  described  as  made 
of  zinc  and  copper— the  part  that  is 
pressed  into  the  earth  being  zinc,  and  a 
ring  of  copper  fitted  round  it.  For  the 
information  of  your  readers,  I  beg  to 
observe,  that  the  zinc  will  not  last  long : 
being  placed  in  the  earth  it  will  soon 
perish,  and  the  Protector  become  loose ; 
but  if  the  copper  is  put  into  the  earth, 
leaving  about  Hinch  above  the  surface 
of  the  ground,  with  the  Vandykes,  and  a 
band  of  zinc  fitted  on  outside  of  the  cop- 
per, the  durability  of  the  Protector  will 
be  greatly  increased,  and  its  usefulness 
not  the  least  impaired.  Having  ex- 
perienced the  rapid  decay  of  zinc  under 
ground  for  some  years,  1  am  induced  to 
make  this  communication  to  you  to 
insert,  if  you  think  proper,  in  your 
useful  Magazine. 

Yours  respectfully, 

Thomas  North. 

[We  readily  insert  Mr.  North's  ob- 
jection, but,  even  were  hie  theory 
we  are  afraid  that  from  the  difference 
in  the  cost  of  the  two  metals  in  ques- 
tion, the  increased  durability  would 
hardly  compensate  for  making  the 
largest  portion,  in  lieu  of  the  smallest, 
of  the  most  expensive  material.  Ed. 
M.M.] 


QUESTION  IN  MECHANICAL  GEOMETRY- 
Sir,— I  frequently  observe  very  excellent 
mathematical  productions  in  your  useful  Ma- 
gazine; then,  perhaps  at  your  convenience, 
you  will  obligingly  insert  for  me  the  sub- 
joined little  question  : — 

Question.— Required  the  distance  a  person 
must  travel  in  winding  a  cord  of  100  yards 
around  a  cylinder  of  3  feet  in  diameter,  the 
person  walking  round  with  the  cord  drawn  out 
until  he  arrives  at  the  cylinder  ? 

It  should  be  solved  on  the  principles  of 
the  spiral. 

Yours,  very  obliged, 

Amicus. 

May  6,  1841. 


STATEMENT  OF  THE  PERFORMANCE  OF  THE 
LOCOMOTIVE    ENGINE  "  HICHENS  AND 
HARRISON,"  BUILT  BV  MESSRS.  BALDWIN, 
VAIL  AND  HUFTY,  FOR  THE  PHILADEL- 
PHIA AND  READING  RAILWAY. 
On  February  9,  1641,  the  above  engine 
hauled  over  the  Philadelphia  and  Reading 
railway,  54$  miles  in  length  from  Reading  to 
its  intersection  with  the  Columbia  Railway, 
a  train  of  one  hundred  and  five  loaded  burden 
cars,  laden  with  1,318  barrels  of  flour,  870 
kegs,  nails,  and  spikes,  635  bushels  of  grain, 
63  tons  of  blooms  and  bar  irons,  20  cords 
wood,  8  casks  oil,  and  sundry  other  articles 
of  freight,  amounting  in  all  to  308*  tons 
of  2.240  lbs. 

Weight  of  the  105  cars  173  tons,  making 
a  total  gross  weight  of  48 \\  tons  of  2,240 
lbs.,  equal  to  one  miilion  seventy-eight  thou- 
sand five  hundred  and  sixty  pounds  hauled  by 
the  engine,  not  including  her  own  or  her 
tender's  weight. 

Cars  all  four-wheeled,  wheels  three  feet 
diameter,  lard  and  tallow  only  used  in  boxes. 
Whole  length  of  train  1,260  feet  (or  60  feet 
less  than  one-fourth  of  &  mile.) 

Running  time  4  hours  54  minutes,  making 
an  average  speed  of  ll-j^th  miles  an  hour. 

Total  quantity  of  fuel  consumed,  2'Sl 
cords  of  oak  wood. 

Total  quantity  of  water  evaporated,  1,804 

gallons. 

Oil  used  by  engine  and  tender,  7  quarts, 
including  oiling  before  starting;  longest  con- 
tiouous  level  over  which  the  above  train  was 
hauled,  9-^th  miles.  Her  speed,  with  the 
train  on  this  level,  lO^th  miles  per  hour. 

Weight  of  engine  empty,  23,250  lbs.  With 
water  and  fuel  26,710  lbs.  Weight  on 
driving-wheels,  with  water,  fuel,  and  two 
men,  14,120  lbs.  Cylinders,  12$  by  16  in- 
ches stroke  ;  driving-wheels  4  feet  diameter. 

The  above  road  has  no  ascending  grade 
from  Reading  towards  Philadelphia,  with  the 
exception  of  half  a  mile  at  ita  tower  tarmi- 
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nus  or  intersection  with  the  Columbia  rail- 
way, graded  at  26^  feet  per  mile,  on  which 
grade  the  train  was  stopped. 

The  profile  of  the  road  from  Reading  to 
this  point  is  divided  into  levels  varying  from 
1,600  feet  to  9-rV  miles  in  length  and  descend- 
ing grades  of  from  one  and  a  half  to  19  feet 
per  mile,  the  latter  being  the  heaviest  grade 
on  the  road. 

Total  length  of  level  line  between  above 
points  27  miles  and  8-10ths. 

Total  fall  from  where  the  train  was  started 
to  where  it  was  stopped  near  the  Colnmbia 
railway,  214  feet. 

Shortest  radios  of  curvature  on  the  road, 
819  feet ;  1,480  feet  of  curve  struck  with 
this  radius. 

The  engine  started  the  above  train  on  a 
level  without  any  assistance,  and  gradually 
increased  her  speed  to  the  average  rate  above 
stated.  She  worked  with  great  ease  to  her- 
self  during  the  whole  trip  ;  and  hauled  the 
train  for  the  last  14  miles,  10  of  which  were 
level,  over  rails  in  very  bad  order,  owing  to 
a  light  snow  storm  which  moistened  without 
wetting  their  surface,  the  effects  of  which, 
in  diminishing  the  adhesion  and  power  of  the 
engine,  practical  engineers  can  well  under* 
stand  and  appreciate.  The  above  perform- 
ance is  believed  to  be  unsurpassed ;  and  the 
train  to  be  the  longest  and  heaviest  ever 
hanled  by  ONB  engine  on  any  railway  in 
Great  Britain  or  America. 

O.  A.  Nicholls. 
Superintendent  Trans.  Phila.  &  Reading,  R.R. 

Reading,  Pa.,  Feb.  10,  1841. 

ABSTRACTS  OF  SPECIFICATIONS  OF  ENGLISH 
PATENTS  RECENTLY  ENROLLED. 

Patentees  wishing  for  more  full  ab- 
stracts of  their  Specification*  than  the  present 
regulations  of  the  Registration  Offices  will  ad- 
mit of  our  giving,  are  requested  to  favour  us 
with  the  loan  of  their  Specifications  for  the 
purpose. 

Anthony  Bbrnhard  Von  Rathen  of 
Kingston  upon  Hull,  Engineer,  for 
certain  improvements  in  fire-grates,  and  in 
parts  connected  therewith,  for  furnaces  for 
heating  liquids. — Petty  Bag  Office,  June  22, 
1841. 

These  improvements  consist  in  so  arranging 
the  fire-bars  of  an  ordinary  grate  that  its 
upper  surface  is  formed  into  elevations  and  de- 
pressions in  its  transverse  line.  This  may  be 
effected  by  making  the  fire-bars  of  different 
lengths,  or  by  making  the  fire-bars  uniform, 
and  their  supports  uneven.  Tbe  improvement 
is  shown  applied  to  an  ordinary  wagon  toiler, 
and  beneath  the  fire-grate  formed  as  above, 
there  is  a  second  grate  of  the  ordinary  con- 
struction, on  which  the  particles  of  small- 
coal  that  fall  from  the  upper  grate  are  caught 


aud  consumed.  Between  these  two  grates 
there  is  a  framing  of  lubes,  the  upper  parts 
of  which  are  pierced  with  a  number  of  small 
holes  ;  these  tubes  are  supplied  with  boiling 
water  from  the  boiler,  which  evaporating  as- 
cends between  the  bars  of  the  upper  grate, 
and  tends  to  keep  them  clean.  Underneath 
the  second  grate  there  is  a  third,  which 
receives  the  ashes,  Sec.,  in  a  state  of  ignition 
that  fall  from  those  above,  while  below  this 
grate  is  the  anb-pit,  fitted  with  a  door,  through 
which  air  is  admitted  into  the  furnace.  By 
this  arrangement  tbe  air  becomes  thoroughly 
heated  before  it  reaches  the  upper  fire-grate. 

At  the  inner  end  of  the  fire-grate  aa  in- 
clined plane  rises,  and  directly  above  it  there 
is  an  arch  in  contact  with  the  boiler,  the 
space  between  the  inclined  plane  and  the 
arch,  which  are  both  composed  of  fire-bricks, 
being  the  passage  through  which  the  heat  and 
smoke  escape  to  the  flues  of  tbe  boiler. 

A  coal-feeding  apparatus  is  described,  con- 
sisting of  two  hoppers  placed  one  above  tbe 
other ;  the  coal  is  put  into  the  uppermost, 
from  whence  it  descends  through  a  sliding 
door  into  the  lower  one,  aud  thence  into  a 
space  in  front  of  the  fire-box,  where  it  is 
dried  and  warmed,  and  is  then  distributed  by 
the  stoker  over  the  upper  grate  by  means  of 
a  scraper. 

John  Jones,  of  Leeds,  Brush  Man- 
ufacturer, for  certain  improvements  in 
carding -engines,  for  carding  vcool  or  other 
fibrous  substances.— Petty  Bag  Office,  June 
23,  1841. 

From  the  endless  feeding-cloth  or  apron, 
the  wool  is  received  on  to  a  feeding  roller  cover- 
ed with  cards,  placed  at  one  end  of  the  apron, 
and  is  conducted  to  a  part  of  its  periphery  by  a 
curved  guide ;  it  is  then  caught  by  the  cards 
of  the  main  carding  cylinder  and  carried  up- 
wards. Tbe  lower  edge  of  tbe  curved  guide  be- 
fore mentioned,  now  acts  as  a  detainer  to  the 
wool,  and  the  main  carding  cylinder  revolving 
much  faster,  and  in  an  opposite  direction  to 
the  feeding  roller,  tbe  combs  on  its  surface 
most  effectually  separate  the  fibres  of  the 
wool,  or  other  fibrous  substances  submitted 
to  their  action. 

Richard  Coles,  of  Southampton, 
Slate  Merchant,  for  improvement*  in 
making  or  manufacturing  tanks,  and  other 
vessels  of  slate,  stone,  marble,  and  other  mate- 
rials, and  in  fitting  and  fastening  such  materi- 
als together. — Petty  Bag  Office,  June  93, 
1841. 

In  the  slab  intended  for  the  bottom  of  the 
tank,  an  inch  from  its  outer  edges,  a  square 
groove  is  formed ;  in  the  angles  of  this 
groove,  about  three  inches  asunder,  a  number 
of  holes  about  a  quarter  of  an  inch,  deep  are 
bored.  The  edges  of  the  side  and  end  slabs 
are  then  brought  down  to  a  proper  thickness, 
so  as  exactly  to  fit  into  the  square  groove  in 
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the  bottom  slab,  and  along  both  sides  of  the 
edges  a  square  or  curved  groove  is  formed. 
The  sides  and  end  being  pat  into  their  places, 
these  grooves  and  the  small  holes  are  filled 
with  melted  lead,  or  alloy  of  lead,  &c,  which, 
when  cold,  effectually  holds  the  parts  together. 
The  joints  are  made  water-tight  with  white 
lead,  ice.,  in  the  usual  manner.  Another 
method  of  attaching  the  sides  to  the  bottom 
slab,  consists  in  forming  a  dove-tailed  groove 
in  each  side  of  the  bottom,  and  cnttiog  the 
lower  edges  of  the  sides  to  fit,  which  may 
then  be  slid  into  their  places,  and  the  end 
slabs  secured  as  above  directed. 

The  claim  is,  1 .  To  the  method  of  con* 
strutting  tanks,  and  other  vessels  of  slate, 
stone,  marble,  and  other  materials,  whereby 
an  increased  degree  of  strength  is  obtained 
from  the  more  perfect  union  or  connexion  of 
the  parts. 

2.  To  the  application  of  molten  lead,  or 
other  metal  in  the  cavities  formed  by  the 
holes  and  grooves  above  mentioned,  for  the 
purpose  of  effecting  such  increased  degree  of 
strength. 

3.  To  the  method  of  supporting  the  bottom 
slab,  by  means  of  a  dove-tail  formed  on  the 
lower  edge  of  the  side  slab,  and  taking  into 
a  corresponding  groove  made  in  the  bottom 
slab. 

Benjamin  Baillie,  or  Henry  Street, 
Regent's  Park,  Glaziek  and  Metal 
Worker,  for  improvement*  in  locks,  and  the 
fixings  or  fastenings  belonging  thereto.— En- 
rolment Office,  June  23,  1841. 

These  improvements  as  applied  in  the  first 
place  to  rim  locks,  consist  in  rounding  off  all 
the  corners  so  as  to  prevent  their  tearing 
ladies'  dresses,  and  in  attaching  the  lock  to 
the  door  by  means  of  an  angular  stud  rivet- 
ed on  its  inner  side,  which  slides  into  a  plate 
staple  screwed  to  the  door ;  the  front  of  the 
lock  being  screwed  on  to  the  fore  edge  of  the 
door  in  the  usual  manner.  The  box  staple 
is  made  with  a  tenon  at  the  back,  which 
is  let  into  the  door  frame,  and  secured  by 
long  screws  which  pass  through  the  front 
plate  of  the  staple  into  the  door  frame  and 
throngh  the  tenon. 

In  the  improved  lock  there  is  a  stop, 
moved  by  a  small  handle  on  the  outside,  by 
turning  of  which  the  stop  is  caused  to  act 
against  a  notch  or  projection  on  the  toothed 
sector  that  works  the  bolt,  and  prevents  the 
bolt  from  being  thrown  back.  For  street- 
door  locks  this  stop  has  two  tongues,  which 
take  into  the  teeth  of  the  pinion  that  works 
the  bolt,  one  of  the  tongues  preventing  the 
bolt  from  being  thrown  back,  the  other  re- 
taining it  when  it  is  thrown  back,  the  tongues 
being  placed  so  far  asunder,  that  only  one 
can  act  at  a  time. 

The  claim  is  to  the  mode  of  constructing 
locks  and  their  fixings  or  fastenings  whereby 


the  screws  passing  throngh  locks  and  staples 
are  dispensed  with.  Also  the  mode  of  apply-, 
ing  a  temporary  stop  to  locks  as  described. 

Frldekicx  Payne  Mackelcan,  or 
Birmingham,  Civil  Engineer,  and 
James  Murdoch,  or  Hacenet  Road, 
Middlesex,  Civil  Engineer,  Jot  certain 
improvements  of,  or  belonging  to,  tables,  a  por- 
tion of  which  is  applicable  to\other  articles  of 
furniture,  (partly  a  communication.) — Enrol- 
ment  Office,  June  23,  1841. 

The  first  part  of  this  invention  consists  of 
a  bed-table,  the  upper  part  of  which  is  sup- 
ported  by  a  framing  at  one  end  which  projects 
forward  at  the  base,  nearly  to  the  front  of 
the  table,  so  that  the  upper  part  of  the  table 
projects  over  the  bed  while  the  base  of  the 
framing  passes  beneath  it.  This  framing  is 
chiefly  formed  of  metal  tubes,  the  upper  por- 
tion of  which  slides  into  the  lower,  so  that 
the  table  may  be  fixed  at  any  required  eleva- 
tion by  pins.  The  requisite  strength  is  given 
to  the  framing  by  truss  bracing. 

The  second  part  of  this  invention  is  a  ship 
table,  the  top  of  which  is  subdivided  into 
pieces,  each  sufficient  to  hold  a  plate  or  dish ; 
on  the  under  side  of  these  divisions  there  is 
a  little  ball  with  a  stem  or  rod  descending 
from  it  at  right  angles  with  the  plane  of  the 
table.  The  main  frame  of  the  table  is  di- 
vided by  cross  rails  into  a  series  of  compart- 
ments, corresponding  in  number  with  the 
subdivisions  of  the  table  top;  above  the 
centre  of  each  compartment  a  small  cup  is 
supported  by  four 'rods,  which  cups  receive 
the  balls  before  mentioned,  and  support  the 
subdivisions  of  the  table,  the  cups  having 
central  apertures  through  which  the  stems 
pass.  A  second  frame,  called  the  govern- 
or, is  suspended  below  the  first  by  means 
of  nuts  screwed  on  the  four  corner  stems 
of  the  table.  The  other  stems  descend 
through  openings  in  the  governor,  the  four 
central  stems  supporting  a  weighted  plat- 
form. By  means  of  this  arrangement,  when- 
ever the  floor  on  which  the  table  is  placed 
assumes  an  inclined  position,  the  weighted 
platform  will  move  until  the  stems  by  which 
it  is  supported  are  in  a  perpendicular  posi- 
tion, being  accompanied  by  the  governor, 
through  which  all  the  other  stems  pass,  and 
the  subdivisions  of  the  table  being  at  right 
angles  thereto,  as  before  stated,  will  be  kept 
perfectly  horizontal. 

The  third  part  of  the  invention  consists  in 
various  improvements  in  castors.  In  the 
first  place  the  castor  consists  of  an  iron 
screw  pin  with  a  conical  head  working  ^in 
a  conical  cup  at  the  junction  of  the  horns  ; 
the  apex  of  the  cone,  which  is  downwards,  is 
made  cylindrical,  and  receives  a  small  ring 
through  which  a  pin  is  passed  to  keep  the 
cop  and  horns  in  their  places. 

2ndly,  The  castor  is  made  with  two  con- 
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centric  sockets,  one  of  which  ia  fixed  to  the 
leg  of  the  table,  and  the  second  revolves 
ronnd  it,  carrying  the  horns  and  wheel— the 
horns  and  revolving  socket  being  all  in  one 
piece.  The  fixed  socket  is  provided  with  a 
pivot,  which  turns  in  an  oil  cup  at  the  bot- 
tom of  the  revolving  socket ;  around  the  up. 
per  edge  of  the  fixed  socket  there  is  au  an- 
nular projection,  which  just  touches  the 
inner  circumference  of  the  revolving  socket 
when  any  lateral  pressure  is  exerted. 

3rdly,  An  iron  collar  is  screwed  to  the  leg 
of  a  table,  and  the  socket  made  in  one  piece 
with  the  horns  is  put  on  the  leg  with  its  rim 
under  the  flange  of  the  collar  ;  a  hole  is  then 
bored  up  the  table  leg,  in  which  a  strong 
screw  is  inserted,  the  under  side  of  the  head 
forming  the  centre  of  motion  of  the  socket, 
having  a  rounded  washer  over  it,  ioside  the 
socket,  to  keep  the  end  of  the  leg  from  rub* 
bing  against  the  bottom  of  it. 

4thly,  Instead  of  the  usual  horns  of  the 
socket,  an  axle- block  is  employed,  through 
which  the  axle  of  two  running  wheels  passes ; 
in  the  upper  part  of  the  axle* block,  a  pivot 
hole  is  made,  in  which  the  conical  extremity 
of  a  pivot  (fastened  to  the  bottom  of  the 
socket)  works.  In  front  there  is  a  stud, 
which  serves  as  the  axis  for  an  antifriction 
roller,  which  revolves  in  contact  with  the 
under  side  of  the  socket. 

The  fourth  head  of  the  invention  comprises 
some  improved  table  fastenings.  To  one  of 
the  leaves  of  a  table,  a  metallic  plate  is  at- 
tached by  screws,  having  a  solid  piece  cast 
on  it  of  a  segmental  form  ;  to  tbe  other  leaf 
to  which  it  is  to  be  connected,  another  plate 
is  similarly  attached,  having  a  stud  which 
forms  the  axis  or  fulcrum  of  a  lever  of  the 
second  class  ;  the  end  of  tbe  lever  through 
which  tbe  stud  is  inserted,  is  formed  into  a 
?quare-faced  block,  with  tbe  corners  rounded 
off,  and  is  retained  in  any  position  in  which 
it  may  be  placed,  by  a  spring  pressing  against 
one  of  its  flat  sides.  To  the  under  side  of 
the  lever  near  its  centre,  an  anti-friction 
roller  is  attached,  which  rolls  against  the 
carved  surface  of  the  segmental  piece,  which 
being  eccentric  to  the  curve  described  by  the 
lever,  brings  the  leaves  of  tbe  table  together. 
Several  modifications  of  these  fastenings  are 
described  and  shown. 

The  claim  is,  1.  To  the  bed-table,  and  its 
system  of  bracing,  as  applicable  to  other 
furniture. 

2.  To  the  ship-table  and  its  principle  of 
construction  as  applicable  to  other  ships*  fur- 
niture. 

3.  To  tbe  construction  of  castors  with  the 
solid  conical  head,  working  in  a  conical  cup 
or  socket  at  the  junction  of  tbe  horns. 

4.  To  the  construction  of  castors  in  which 
the  socket  and  horns  are  united  in  one  solid 
piece. 


5 .  To  the  fixed  metallic  collar. 

6.  To  the  application  of  a  pair  of  running 
wheels  to  castors. 

7.  To  the  combination  of  the  foregoing 
with  anti-friction  roller. 

8.  To  the  application  of  an  anti-friction 
roller  to  levers  of  the  first  or  second  class, 
at  the  point  of  resistance  for  table  fastenings, 
whether  the  roller  is  mounted  upon  the 
moveable  or  the  stationary  part. 

9«»  To  the  same  principle  of  construction 
of  fastening,  supposing,  that  instead  of  the 
revolving  surface  of  a  roller,  a  rubbing  sur- 
face is  applied  in  lieu  thereof. 

William  Newton,  of  Chancery-lane, 
Civil  Engineer,  for  certain  improvement* 
in  looms  for  weaving.  (A  communication.) 
Rolls'  Chapel  Office,  July  4,  1841. 

These  improvements,  which  are  described 
as  the  invention  of  Erastus  B.  Bigelow,  a 
citizen  of  tbe  United  States,  are  adapted  to 
the  weaving  of  a  variety  of  figured  fabrics, 
such  as  are  known  under  the  names  of  Im- 
perial or  Paisley  counterpanes,  imperial 
French  quilts,  imperial  petticoat  robes,  and. 
other  articles  of  a  similar  character ;  some 
of  which  improvements  are  applicable  to 
looms  of  other  kinds,  whether  intended  for 
the  weaving  of  figured  or  of  plain  goods. 

These  improvements  are  described  under 
seven  distinct  beads,  and  are  as  follows: — 

Firstly,  in  the  manner  in  which  the  shuttles 
are  thrown,  tbe  manner  of  raising  and  de- 
pressing the  shuttle-boxes,  and  the  manner 
in  which  the  picker  is  relieved  from  the  shuttle. 
In  throwing  the  shuttle,  the  two  picker  staves 
are  made  to  operate  simultaneously,  so  that 
the  shuttle  may  be  thrown  from  whichever  of 
the  boxes  is  presented  to  their  action.  This 
is  effected  by  the  use  of  one  picker  treadle 
only,  which  is  acted  upon  by  a  cam  in  the 
usual  manner  ;  from  this  treadle  two  bands 
are  extended,  and  pass  round  the  two  picker 
pulleys  in  such  manner,  that  when  the  treadle 
is  depressed,  both  tbe  picker  staves  will  be 
set  in  action  at  the  same  moment.  By  this 
arrangement,  two  or  more  shuttles  may  he 
successively  thrown  from  the  same  end  of  the 
loom,  by  the  action  of  one  treadle.  The 
shuttle-boxes  are  raised  and  lowered  in  the 
following  manner  : — a  shaft  extends  along 
under  the  race-beam,  from  one  sbuttle-box 
to  tbe  other,  and  carries  pinions  which  take 
into  racks  attached  to  the  shuttle-boxes ;  by 
causing  this  shaft  to  revolve,  the  shuttle- 
boxes  may  be  raised.  The  revolving  of  the 
shaft  is  effected  by  a  spiral  or  other  spring, 
one  end  of  which  is  attached  to  the  frame  of 
the  loom,  and  extends  forward  towards  the 
lathe;  from  this  forward  end  a  band  attached 
to  it  passes  over  guide-pulleys,  and  round  a 
pulley  on  the  above-named  shaft,  to  the 
latter  of  which  it  is  attached.  The  action  of 
the  spriog,  by  its  drawing  upon  the  band, 
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will  cause  the  pinion  shaft  to  revolve,  and 
will  consequently  raise  the  shuttle-boxes. 
Should  the  spring  be  thrown  out  of  action, 
and  the  band  by  which  the  shuttle-boxes  are 
raised  be  relaxed,  they  will  descend  by  their 
own  gravity.  To  take  off  the  tension  of  the 
spring,  there  is  a  cam  upon  the  main  shaft  of 
the  loom,  which  cam,  as  the  shaft  revolves, 
depresses  a  treadle,  to  the  end  of  which  a 
band  is  attached,  that  relieves  the  shuttle, 
boxes  from  the  action  of  the  spring,  and  they 
then  descend.  In  relieving  the  picker  from 
the  point  of  the  shuttle,  the  ordinary  protec- 
tion rod  is  employed :  from  this  rod,  which 
extends  along  below  the  shuttle-boxes,  a 
small  arm  or  finger  descends,  which  finger, 
as  the  lathe  comes  up  towards  the  breast- 
beam,  strikes  ngainst  a  stop  attached  to  the 
loom  frame,  and  causes  the  protection- rod  to 
revolve  a  short  distance  :  this  gives  motion 
to  two  arms  which  project  from  the  extreme 
ends  of  the  protection-rod,  opposite  to  the 
outer  ends  of  the  two  shuttle-boxes ;  from 
these  arms  motion  is  communicated  to  a 
lever,  which  works  on  a  fulcrum  over  the 
outer  ends  of  each  of  the  shuttle-boxes,  the 
said  arms  being  connected  to  the  lever  by 
rods  or  wires.  By  depressing  the  outer  ends 
of  these  levers  their  inner  ends  are  raised,  to 
which  are  appended  rods  carrying  pieces  of 
wood  or  metal,  which  when  down  rest  on  and 
embrace  the  picker  rod,  and  in  that  position 
they  serve  to  hold  the  picker  at  a  short  dis- 
tance frorh  the  end  of  the  shuttle-box,  and  to 
stop  the  shuttle  ;  the  picker  is  then  removed 
from  the  point  of  the  shuttle  by  the  raising 
of  the  lever,  the  picker  being  made  to  pass 
home  to  the  end  of  the  box,  thus  leaving  the 
shuttle  and  shuttle-box  free  to  be  raised  or 
lowered  without  obstruction;  the  picker  being 
also  ready  again  to  act  on  a  shuttle. 

Secondly,  an  improved  manner  of  arrang- 
ing the  toothed  gearing,  so  as  to  obtain  the 
power  necessary  to  lift  the  weights  which  are 
suspended  from  the  harness  of  looms  intended 
for  figured  weaving ;  in  the  arrangement  of 
the  parts  concerned  in  stopping  of  the  loom  ; 
and  in  an  apparatus  for  counteracting  the 
momentum  when  the  loom  1b  thrown  out  of 
gear,  for  changing  the  spools,  &c. 

On  the  main  shaft,  furnished  with  a  fast 
and  loose  pulley,  there  is  a  small  driving- 
wheel  of  32  teeth,  which  gears  into  a  wheel 
of  150  teeth  on  a  second  shaft,  which  also 
carries  awheel  of  SO,  driving  another  of  150, 
on  a  cam-shaft,  which  drives  a  wheel  on  the 
crank- shaft  that  works  the  lathe.  These 
numbers  show  the  relative  proportions  of  the 
wheels,  which,  however,  can  be  varied  ac- 
cording to  the  power  required. 

For  stopping  the  loom,  a  bayonet  on  the 
protection-rod  comes  into  contact  with  a  ro- 
tating shaft,  and  causes  it  to  turn  sufficiently 
far  to  allow  the  bayonet  to  pass  the  project- 


ing piece  freely,  and  thus  to  obviate  the  in- 
jury which  would  be  likely  te  occur  by  the 
audden  arresting  of  the  lathe  when  under  the 
fail  momentum  of  the  machine,  as  is  the  ca*e 
in  the  ordinary  loom.  A  cam  at  the  end  of 
a  shaft  liberates  the  shipper  spring,  and  shifts 
the  band  in  the  ordinary  way.  A  spiral  spring 
is  attached  to  the  abaft  and  to  the  breast- 
beam,  in  such  a  manner  as  to  cause  the  shaft 
to  resume  its  proper  position  when  left  free 
to  do  so.  Tbe  additional  apparatus  for  sud- 
denly arresting  the  motion  of  the  loom  when 
tbe  shuttle  is  in  the  warp,  and  consequently 
does  not  enter  the  shuttle-box,  consists  of  a 
sliding  shaft  forced  forward  by  a  spiral  spring, 
and  held  back  by  a  stop  piece  made  fast  upon 
a  shaft,  the  said  stop  piece  bearing  against  a 
shoulder,  and  when  tbe  shaft  vibrates  a  slid- 
ing rod  is  relieved,  and  carried  forward  to  the 
requisite  distance  for  causing  the  vertical 
shaft  to  rotate  to  a  short  distance ;  this  shaft 
is  connected  with  the  sliding  shaft  by  an  arm 
and  pin.  The  rotation  of  the  shaft  causes  it 
to  draw  in  a  stop  lever,  which  stops  the  ma- 
chine. 

For  counteracting  the  momentum  of  the 
loom  when  thrown  out  of  gear,  a  friction 
band  passes  over  a  friction  pulley,  one  end 
being  made  fast  to  the  frame  of  the  loom, 
the  other  to  a  lever  or  treadle.  When  this 
lever  is  supported,  the  pulley  is  free  to  re- 
volve ;  but  when  the  lever  is  depressed,  a 
powerful  resistance  is  exerted  upon  the  pulley. 
This  lever  is  connected  to  an  elbow  lever,  and 
when  tbe  shipper  spring  is  held  in,  it  keeps 
the  lever  elevated;  but  when  the  said  spring 
is  liberated,  the  lever  falls,  and  produces  the 
required  friction  on  the  pulley. 

Thirdly,  Improvements  in  mounting  and 
tying  up  the  harness,  and  of  working  the 
same  by  a  combination  of  cams  and  treadles, 
so  as  to  produce  the  fabric  commonly  knowi 
by  the  name  of  Paisley,  or  Imperial  coun- 
terpanes, and  others  analogous  in  cha- 
racter. 

A  Jacquard  machine,  similar  to  that  in  or- 
dinary use,  rests  upon  tbe  floor  of  the  milt 
above  the  loom  ;  the  knot  cords  are  tied  t  > 
the  neck  of  the  harness,  and  pass  down 
through  the  heck  frame,  and  are  tied  to  the 
male  cords  by  a  knot  of  sufficient  sise  to  en- 
able the  journal  or  harness-board,  when  it 
rises,  to  lift  tbe  male  cords  and  the  suspended 
weights.  The  harness-board  is  perforated 
with  smooth  holes,  which  allow  the  male 
eords  to  pass  freely  through  them,  and  has  u 
vertical  reciprocating  motion  upon  guide  rods. 
The  working  of  this  mounting  or  harness  re- 
quires three  principal  motions;  the  first  mo- 
tion is  that  of  depressing  it,  which  is  effected 
as  follows  : — a  cam  acts  on  a  treadle  during 
the  introduction  of  one  thread  of  filling  or 
woof,  and  through  the  medium  of  a  rod,  works 
a  vibrating  lever,  and  thereby  turns  a  shaft, 
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whieh  elevates  the  armi  of  a  lever  and  the 
harness  connected  therewith  by  cords.  When 
the  first  cam  begins  to  be  relieved  from  its 
action,  two  other  cams  begin  to  act  on  an- 
other set  of  treadles,  and  depress  the  harness. 
The  second  motion  consists  in  raising  and 
depressing  the  journal  or  harness-board  by 
means  of  a  similar  arrangement  of  cams  and 
levers.  The  third  motion  for  working  tbe 
Jacqaard  machine  is  also  similarly  effected. 
To  weave  the  fabric  in  question,  one-half  of 
the  chain  or  warp  is  drawn  throagh  the  front 
harness,  tbe  other  half  through  the  Jacquard 
harness ;  and  the  motions  are  performed  in 
the  following  order : — The  front  harness  is 
raised,  and  a  shot  of  line  filling  is  introduced, 
then,  while  the  said  harness  is  sinking,  both 
the  journal  or  harness-board,  and  the  trap- 
board  in  the  Jacquard  machine  are  raised  si- 
multaneously, and  a  second  thread  of  fine 
filling  is  introduced.  The  journal  or  harness- 
board  then  descends  with  all  these  threads  in 
this  shed  of  the  warp  where  tbe  filling  is  to 
be  raised  to  form  the  figure,  while  the  trap- 
board  remains  holding  up  those  warp  threads 
where  plain  cloth  is  required  ;  a  coarse  thread 
of  filling  is  now  introduced,  and  the  trap- 
board  then  descends,  and  the  harness  rises  as 

Fourthly,  Certain  other  improvements  in 
the  manner  of  mounting  the  loom,  tying  up 
the  harness,  and  working  the  same.  The 
Jacquard  machine  is  supported  as  before 
stated  ;  the  knot  cords  being  tied  to  the  neck 
of  the  harness,  pass  down  through  the  beck 
frame  and  through  the  journal  or  harness- 
board,  which  is  here  stationary,  and  are  con- 
nected to  the  males,  to  which  weights  are 
suspended  in  the  ordinary  way.  The  station- 
ary harness-board  is  perforated  as  before  de- 
scribed, and  is  supported  at  its  ends  by  stand- 
ards bolted  to  the  end  frame-work  of  the 
loom.  In  working  this  mounting  and  har- 
ness, three  principal  motions  are  concerned  ; 
the  first  is  that  of  raising  the  leaf  of  heddles  • 
secondly,  in  depressing  the  same  ;  and,  third- 
ly, in  working  the  Jacquard  machine,  by  an 
arrangement  of  cams  aad  levers.  When  the 
machine  is  duly  prepared  for  working,  the 
harness  or  leaf  of  heddles  is  raised,  and  a 
thread  of  fine  filling  thrown  through  ;  it  then 
descends,  and  at  the  same  time  the  harness 
and  the  trap-board  of  the  Jacquard  macbins 
are  raised  simultaneously.  The  trap-board 
takes  up  all  these  threads  in  the  warp,  which 
are  drawn  through  the  male  in  the  Jacquard 
harness  where  plain  cloth  is  required,  whilst 
the  remaioder  of  the  warp  threads,  that  is 
those  over  which  the  coarse  filling  floats  to 
form  the  figure,  and  which  are  not  raised  by 
tbe  trap-board,  are  raised  by  the  leaf  of  hed- 
dles ;  another  thread  of  fine  filling  is  now 
introduced,  and  the  leaf  of  heddles  descends ; 
a  coarse  shot  of  filling  Is  then  Introduced, 


and  the  trap-board  descends  while  the  leaf  of 
harness  rises  as  before,  and  the  same  routine 
is  repeated. 

Fifthly.  Certain  other  improvements  in  the 
mode  of  mounting  the  loom,  of  tyeing  up  the 
harness  and  working  the  same,  so  as  to  adapt 
it  to  the  weaving  of  figured  fabrics  with  a 
loose  back,  commonly  known  by  the  names 
of  Imperial  or  French  quilts,  Imperial  Petti- 
coat Robes,  and  other  articles  of  an  analogous 
character. 

The  loom  and  harness  being  duly  arranged, 
as  described,  three  principal  motions  are  re- 
quired in  operating  therewith,  so  as  to  pro- 
duce tbe  fabrics  enumerated  ;  tbe  first  is, 
working  the  Jacquard  machine  ;  the  second 
and  third  motions  are  applied  to  working  the 
leaves  of  heddles.  In  preparing  the  loom  to 
work  the  fabric  in  question,  two  kinds  of 
warp  are  usually  employed,  and  that  part  of 
It  which  is  to  form  the  face  of  the  cloth  is 
drawn  into  the  heddles  In  the  same  way  in 
which  the  warp  is  drawn  into  the  harness  of 
the  ordinary  loom  for  weaving  plain  cloth ; 
and  that  portion  of  the  warp  which  Is  to  form 
the  back  of  the  cloth  is  drawn  through  the 
Jacquard  harness,  in  two  equal  sheds.  In 
working  the  mounting  and  harness  in  this 
loom,  the  motions  take  place  in  the  following 
order.  First,  the  leaf  of  heddles  or  harness 
is  depressed,  and  the  trap-board  of  the  Jac- 
quard machine  is  raised  at  the  same  time, 
and  a  thread  of  fine  filling  is  then  introduced ; 
the  first  leaf  of  harness  is  then  made  to  rise 
and  another  to  descend,  and  another  thread 
of  fine  filling  thrown  in,  tbe  leaf  then  rises, 
and  a  thread  of  coarse  filling  is  introduced  ; 
the  trap-board  descends,  and  rises  again, 
while  tbe  leaf  of  heddles  is  suok  as  before. 

Sixthly.  Improvements  in  the  loom  for 
weaving  with  a  smooth  back  such  figured 
fabrics  as  are  commonly  known  under  the 
names  of  Imperial  or  French  Quilts,  and 
Petticoat  Robes.  Tbe  construction  of  the 
loom  is  described  at  length  :  the  polygon  or 
prism  which  carries  the  pattern-card  of  the 
Jacquard  machine  is  peculiar  in  its  construc- 
tion, and  is  described  in  a  patent  previously 
granted  to  Miles  Berry,  Nov.  27,  1840.  In 
this  arrangement  six  principal  motions  are 
concerned  in  working  the  harness  and  its 
appendages,  viz. :  1 .  The  motion  of  tbe  first 
trap-board;  2.  The  motion  of  the  second 
trap-board  ;  3.  Working  tbe  first  journal  or 
harness  board  ;  4.  Working  the  second  jour- 
nal or  harness  board;  5  and  6  consist  of 
those  by  which  the  heddles  or  harness  are 
worked,  Tbe  warp  is  usually  of  two  kinds  ; 
that  which  is  to  form  the  face  is  drawn 
through  the  leaves  of  heddles,  in  the  same 
way  as  a  web  is  drawn  into  the  harness  of  a 
common  loom  for  weaving  plain  cloth.  The 
other  part  of  tbe  warp,  which  forms  the  back 
of  the  doth,  is  drawn  hah*  through  each  of 
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the  males  connected  with  the  cords  passing 
through  the  two  journals. 

Seventhly.  Improvements  in  the  manner 
of  strengthening  the  lathe  and  hack  girth  of 
of  the  loom  over  which  the  yarn  passes,  so  as 
to  adapt  it  to  the  weaving  of  fabrics  of  great 
width  and  fineness  ;  and  also  in  the  manner 
of  delivering  out  the  chain  or  warp,  and  of 
taking  op  the  finished  cloth  in  such  a  manner 
as  to  insure  evenness  thereto,  and  to  put  a 
given  number  of  threads  of  filling  in  an  inch, 
or  other  determined  space. 

The  breast  beam  and  top  back  girth  are 
strengthened  by  means  of  cross  braces  ex- 
tending across  the  loom,  from  the  breast 
beam  to  the  top  back  girth,  at  suitable  dis- 
tances from  each  other,  and  from  the  end  of 
the  loom.  The  lathe  is  strengthened  by  gear- 
ing it  at  both  ends  of  the  loom,  and  by  em- 
ploying four  swords  and  four  lathe  cranks. 
In  delivering  oat  the  chain,  &c,  the  warp 
passes  from  the  yarn  beam  over  the  top  back 
girtb,  through  the  harness  and  reed,  then 
over  the  breast  beam  down  to,  aud  is  wound 
on  to  the  cloth  roller,  which  winds  up  the 
cloth  by  means  of  a  lever  click  and  ratchet, 
in  the  ordinary  way.  In  order  to  regulate 
the  number  of  threads  in  any  given  space, 
there  are  a  series  of  levers  and  ratchet  wheels 
so  arranged,  that  when  the  lathe  moves  for- 
ward to  beat  up  the  cloth,  the  ratchet  wheel 
is  moved  one  tooth  for  every  thread  of  filling. 
There  is  also  an  endless  screw,  or  worm- 
wheel,  affixed  to  the  periphery  of  a  measuring 
roller,  which  is  so  regulated  as  to  pass  over 
as  much  space,  every  thread  of  filling  intro- 
duced, as  the  said  filling  is  intended  to  occupy. 
Various  modifications  of  all  these  arrange- 
ments are  shown.  The  foregoing  is  a  very 
brief  abstract  of  this  voluminous  specifica- 
tion, which  in  the  original  occupies  fourteen 
skins  of  parchment,  and  is  accompanied  by 
nine  sheets  of  explanatory  drawings. 

Intending  Patentets,  or  Patentees  of  vntpe- 
c>fied  inventions,  may  have  every  needful  infor- 
mation and  assistance  on  moderate  terms  by 
application  to  the  Office  of  this  Journal,  where 
also  may  be  consulted  the  only  Complete  Re- 
gistry extant  of  Patents  from  the  earliest 
period  (A.D.  1617.)  to  tits  present  time. 


MINX  VENTILATOR. 

Among  recent  applications  of  mechanical 
powers  of  the  simpler  class,  we  notice  with 
considerable  pleasure  that  of  a  machine  for 
ventilating  mines,  and  for  displacing  stagnant 
air  from  any  position  where  other  means 
may  have  failed  to  afford  a  necessary  supply 
of  the  purer  element. 


The  machine  to  which  we  allude  is  an  ec- 
centric fan  with  four  or  more  vanes,  contain- 
ed  within  a  strong  coating  of  iron,  in  con- 
nexion with  wheel-work,  by  which  it  is  made 
to  revolve  with  great  rapidity.  For  mine  work, 
the  machine  is  attached  to  the  projecting  end 
of  a  tube  carried  to  any  given  depth,  and 
the  unfailing  effect  of  its  action  is  a  dis- 
placing of  the  impure  air,  and  a  substitution 
of  that  which  is  requisite  to  sustain  life.  It 
is  equally  effective  for  ventilating  ship's  holds, 
and  buildings  where  large  assemblies  are 
collected,  securing  in  either  case  a  constant 
supply  of  fresh  air.  We  know  many  instan- 
ces where  the  adaptation  of  these  simple 
machines  would  preserve  life,  and  can  enu- 
merate others  where  they  would  afford  in- 
demnity against  the  inconvenience  and  un- 
healtbioess  of  a  l^gh  temperature  and  tainted 
atmosphere. 

Most  of  our  readers  will  remember  the 
almost  enthusiastic  praise  bestowed  upon 
that  eminent  philosopher  and  chemist,  Sir 
Humphrey  Davy,  for  having  successfully 
devoted  bis  attention  to  a  means  of  protection 
against  the  explosion  of  fire  damp  in  mines. 
But  the  safety  lamp,  however  perfect  in  itself, 
needs  also  careful  management  in  the  mines ; 
any  attempt  to  open  the  lamp  in  localities 
charged  with  an  excess  of  hydrogen  being 
instantly  fatal  to  all  within  reach  of  the  ig- 
nited gas.  The  sir  extractor,  on  the  con- 
trary, effects  the  double  purpose  of  immedi- 
ately ridding  the  mine  of  noxious  air, 
independently  of  attention  on  the  part  of 
the  workman,  and  of  obviating  the  stoppage 
of  works  which,  on  this  account,  so  frequent- 
ly occurs  in  mine  districts. 

In  confirmation  of  the  practical  usefulness 
of  the  machine,  we  have  lately  been  shown  a 
letter  from  a  gentleman  who  superintends 
the  works  of  Tamar  silver  lead  mines, 
Cornwall,  where  one  of  them,  made  by  Mr. 
Nicholson,  C.  E.,  of  the  Panclibanon,  Baker- 
street,  London,  was  applied  to  extract  the 
foul  air  from  a  depth  of  116  fathoms,  with 
an  additional  100  fathoms  of  level,  which  it 
performed  with  surprising  quickness  and 
effect.  This  result,  together  with  the  very 
cheap  rate  at  which  it  can  be  supplied,  has 
brought  it  into  extensive  demand ;  and  we 
have  no  doubt  the  mere  sense  of  duty,  upon 
the  question  of  humanity  towards  workmen 
in  situations  exposed  to  danger  from  foul 
air,  exclusive  of  other  and  important  advan- 
tages, will  induce  inquiry,  on  the  part  of  pro- 
prietors of  mines  and  others,  into  the  validity 
of  information  which  we  are  gratified  in  being 
among  the  first  to  communicate. — Post  Ma- 
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Montgomery's  self-acting  brvak  for  railway  carriages. 


The  attention  of  railway  mechanists 
is  at  present  much  employed  in  devis- 
ing means  for  the  prevention  of  acci- 
dents. Among  the  contrivances  design- 
ed for  this  purpose,  self-acting  breaks 
occupy  a  prominent  place.  An  inven- 
tion of  this  kind,  by  Mr.  Robert  Mont- 
gomery, of  Johnstone,  deserves  the 
attention  of  railway  engineers. 

The  general  principle  of  this  break, 
like  most  others  of  this  kind  is,  that  as 
soon  as  one  carriage  ceases  to  pull  the 
carriage  attached  to  it,  the  break  begins 
to  act;  and  if  a  break  is  attached  to 
each  carriage  it  will  come  into  action 
as  the  pull  of  the  preceding  carriage 
ceases— and  thus  the  whole  train  will 
be  almost  instantly  stopped  when  the 
steam  is  cut  off  from  the  engine.  When 
the  engine  is  again  set  in  motion  the 
pull  will  release  each  of  the  carriages 
in  succession  from  the  action  of  the 
breaks. 

The  accompanying  engravings  and 
explanation  will,  it  is  hoped,  make  the 
plan  easily  understood. 

Fig.  1,  on  our  front  page,  is  a  ground 
plan  of  the  carriage;  A  A,  the  wood 
framing  ;  B  B,  the  buffers,  and  b  b,  the 
buffer  springs ;  C  C  are  coupling  bars, 
and  c  c  their  springs.  D  D  are  notches 
or  checks  on  the  coupling  bars ;  £  E, 
the  axles;  P  F,  friction  wheels,  and 


G  G,  rods  for  connecting  or  disconnect- 
ing the  drags. 

Fig.  2  is  a  side  elevation.    H  H  arc 
the  carriage  wheels ;  I  I,  iron  framing 
supported  on  the  axles  E.    L  L,  arc 
steel  friction  straps  fixed  to  the  iron 
framing  I,  by  a  bolt  at  M  ;  N,  friction 
lever  attached  by  the  joint  2  to  the  steel 
strap  L,  and  by  a  joint  at  3  to  the  iron 
framing  I.    D*D  are  notches  or  checks 
on  the  coupling-bars  to  act  on  the  fric- 
tion lever  N,  when  the  coupling  bar  is 
drawn  out  so  as  to  release  the  stop  L 
from  its  hold  of  the  friction  wheel  F, 
and  to  act  on  the  lever  N,  so  as  to  bring 
the  break  into  action  by  the  spring  C, 
drawing  back  the  coupling-bars,  wnen 
released  from  the  pull  of  the  engine. 
A  8  the  front  breaks  only  are  to  be  in 
action,  the  rod  G  (see  fig.  1 )  is  for  the 
purpose  of  drawing  the  lever  N  out  of 
the  notch  D,  by  the  handle  R. 

Fig.  3  is  an  end  view  of  the  carriage, 
showing  a  joint  on  the  friction  lever  N 
at  S,  to  allow  the  lever  to  draw  out  of 
the  notch  D,  by  the  rod  G,  which  is 
kept  out  by  a  catch  4.  To  put  the  break 
into  action,  the  rod  G  is  to  be  raised  by 
the  hand  out  of  the  catch  4,  and  by 
means  of  the  spring  Y,  the  lever  N  is 
thrown  into  the  notch  D  on  the  coupling 
bar  C. 


proposed  cultivation  of  the  dutch 

Sir,— From  the  severe  winter  of  1 794, 
when  General  Pichegru  made  his  suc- 
cessful irruption  into  Holland,  over  the 
ice,  that  country  became  suddenly  loos- 
ened in  its  bonds  of  commercial  inter- 
course with  ours,  and  fell  immediately 
into  the  grasp  of  the  then  dominant  re- 
publican France.    Perhaps  two  more 


SPECIES  OF  RUSHES  IN  ENGLAND,  &C 

opposite  people  could  not  be  brought 
into  a  state  of  national  assimilation, 
than  the  cool  plodding  Dutchman  and 
the  versatile  playful  Frenchman — the 
one  all  slowness  and  deliberation ;  the 
other  all  fickleness,  speculation  and 
hurry :  certain  it  is,  that  the  Holland- 
ers, since  they  sunk  under  the  vassal- 
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age  of  "  the  tri-coloured  cockade,"  hare 
never  recovered,  to  this  day,  (and  pro- 
bably never  will,)  that  national  weight 
and  importance  which  they  had  pre- 
viously possessed  under  the  jurisdic- 
tion of  their  old  form  of  government. 
Slow  in  their  movements,  industrious 
to  a  degree  not  to  be  surpassed,  and  in- 
defatigable calculators  in  making  a  bar- 
gain, this  original  and  truly  singular 
people,  in  spite  of  a  soil,  a  great  por- 
tion of  which  is  artificially  gained  from 
the  sands  of  the  sea-coast,  and  labouring 
under  a  climate  at  once  foggy  and  pierc- 
ingly severe  in  winter,  they  have  con- 
tinued to  rear  in  profusion  every  species 
of  natural  production  necessary  for  their 
own  support,  and  likewise  to'  export  a 
considerable  surplus  to  our  markets, 
and  others  that  may  be  in  want  of 
them.   I  will  now  come  to  the  main 
purport  of  this  letter,  which  is,  to  ob- 
serve, that  during  the  non-commercial 
intercourse  between  Holland  and  Great 
Britain,  which  lasted  a  number  of  years, 
a  great  scarcity  existed  in  an  article 
which  we  had  been  in  the  habit  of  im- 
porting largely  in  time  of  peace ;  and 
which  article  is  essentially  necessary 
to  the  efficient  employment  of  more 
than  one  branch  of  our  manufacturing 
industry.    I  allude  to  that  of  Dutch 
rushes,  which  were  not  to  be  had  dur- 
ing the  war,  except  in  very  precarious 
chance  lots,  occasionally  smuggled  over, 
at  any  price  ;  and  the  chair-makers  of 
Chipping,  Wycomb,    Stoke  Church, 
and  other  places,  principally  in  the 
county  of  Buckingham,  where  the 
chair-making  business  is  extensively 
carried  on,  were  at  a  complete  stand- 
still for  want  of  the  usual  supply,  as 
well  as  were  the  manufacturers  of  has- 
socks, market-baskets,  and  mattings  of 
various  sorts,  made  from  this  produc- 
tion of  nature.  This  species  of  com- 
mercial scarcity  continued,  with  little 
variation,  till  that  grand  epoch  which 
awakened  Dutch  lethargy  from  its 
trance,  the  unfurling  of  the  "  Orange 
Boven  "  flag.   From  that  time  to  this, 
Dutch  rushes  have  come  over  to  this 
country  with  sufficient  regularity,  and 
I  believe  in  sufficient  quantity,  to  sa- 
tisfy our  demands  j  but  England's  de- 
pendence upon  a  foreign  market  for 
the  supply  of  this  useful  article,  which 
I  think  she  might  grow  at  home,  still 
exists,  and,  in  case  of  another  transi- 


tion from  \  eace  to  war,  we  shall  be 
liable  to  .suffer  the  same  privations  as 
heretofore  ;  to  prevent  which,  my  pro- 
posal is,  to  recommend  the  growth  of 
the  Dutch  species  of  rushes  in  this 
country,  such  as  are  used  by  the  trades 
I  have  specified,  so  as  to  render  us  in- 
dependent of  Holland  for  a  supply  in 
future.    Surely  some  part  of  our  island 
possesses  a  sufficient  congeniality  of 
temperature  and  soil  to  effect  so  desir- 
able a  purpose.     Scotland,  and  the 
county  of  Lancaster,  which  grows  our 
best  smaller  rushes,  such  as  are  used  by 
candle-makers,  might  be  perhaps  tried 
with  success;  or  Lincolnshire,  renown- 
ed for  its  fens  and  stagnant  waters;, 
might  probably  suit  for  an  experi- 
mental plantation.    In  the  mean  time, 
I  shall  be  glad  if  any  of  your  corre- 
spondents, who  are  conversant  with 
the  growth  of  Dutch  rushes,  would  be 
kind  enough  to  furnish  your  readers, 
and  the  country  at  large,  with  some 
useful  information  upon  a  subject  I 
have,  from  the   best  motives,  thus 
brought  forward. 

I  remain,  Sir, 
Your  most  obedient  servant, 

Enort  Smith. 


THEORY  OP  HEAT. 

Sir.— Your  correspondent  A.  Y.  from 
the  tenor  of  his  letter  inserted  in  No. 
921,  p.  266,  of  your  work,  appears  to 
be  a  little  nettled  because  I  presumed 
to  congratulate  myself  on  the  obtain- 
ment  of  his  valuable  corroborative  tes- 
timony in  aid  of  the  evidence  I  had 
advanced  in  support  of  the  theory  re- 
lative to  heat  j  but  why  he  should  feel 
angry  because  I  pointed  out  the  assist- 
ance which  he  nad  rendered  me,  and 
for  which  I  presented  him  with  my  best 
thanks,  I  have  yet  to  discover.  As 
for  the  use  of  vaunting  language,  in- 
stead of  wrestling  with  the  subject,  1 
am  not  conscious  of  having  resorted 
to  it,  and  conceiving  that  I  had  no  op- 
posing subject  or  opponent  to  wrestle 
with,  and  perceiving  that  A.  Y.  proved 
to  be  a  controversial  auxiliary  rather 
than  a  competitor,  it  would  have  been 
folly  to  have  attempted  to  wrestle 
with  a  shadow,  and  ungenerous  to  con- 
tend with  a  friend  j  therefore  I  con- 
sidered it  more  decorous  to  express 
my  pleasurable  satisfaction  on  the  re- 
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ceipt  of  his  assistance,  and  to  point  out 
how  ably  he  had  demonstrated  it,  al- 
though he  had  entered  into  the  lists  of 
discussion  as  a  voluntary  opponent. 

The  subject  in  dispute  originating 
between  Mr.  Prater  and  myself  was, 
"  The  cause  of  the  ebullition  of  water 
in  the  air-exhausted  receiver  of  an  air- 
pump/'     Mr.  Prater  attributed  the 
effect  to  a  particular  cause— the  inhe- 
rent activity  of  the  atoms  of  matter— 
and  I  attributed  the  effect  in  the  first 
instance,  I  grant,  to  the  mechanical 
force  exerted  by  atoms  of  heat  per- 
meating the  glass  receiver  in  obe- 
dience to  the  law  of  equal  diffusion,  to 
which  I  conceive  they  are  subject,  for 
the  purpose  of  occupying  the  space  from 
which  the  air  was  withdrawn,  and 
which  pressing  upon  the  surface  of  the 
water,  occasioned  the  agitation  of  its 
surface,  producing  the  effect  termed 
ebullition.  But  in  my  reply  to  A.  Y.  in- 
serted in  No.  911,  p.  54,  I  referred 
him  for  a  fuller  and  corrected  opinion 
on  the  subject,  to  my  reply  to  Mr. 
Prater,  as  the  following  extract,  and 
enclosed  in  parentheses,  will  show. 
("  For  a  fuller  exposition  of  my  opinion, 
and  somewhat  corrected,  on  this  sub- 
ject, I  beg  to  refer  to  mv  reply  to  Mr. 
Prater  inserted  in  No.  893,  p.  403/') 
And  having  so  referred  him,  I  con- 
ceive that  he  was  in  justice  bound  to 
confine  his  observations  or  criticisms 
to  the  latter  exposition  instead  of  the 
former,  but  for  some  motive  best  known 
to  himself,  he  has  preferred  to  furnish 
his  comments  on  the  former  instead  of 
the  latter.  The  following  passage  con- 
taining that  exposition  more  fully  and 
clearly  will  be  found  at  nearly  the  end 
of  p.  407. 

"  And  it  should  be  remembered,  that  in 
exhausting  the  receiver  of  the  air  within,  a 
large  amount  of  latent  heat,  forming  a  con- 
stituent of  the  air,  is  also  withdrawn,  and 
which,  being  constituent,  and  inseparable  from 
the  constituent  ponderable  atoms,  other  than 
by  pressure  or  by  abstraction,  in  obedience  to 
the  law  of  equal  diffusion,  must  therefore  be 
withdrawn  simultaneously.  This  abstraction, 
then,  of  the  latent  heat  of  the  air  from  within 
the  receiver  must  necessarily  cause  the  ther- 
mometric  heat  of  the  water  to  pass  into  the 
space  above,  to  replace  the  latent  heat  ab- 
stracted; and  by  its  transition  a  portion  of 
the  ponderable  atoms  of  the  water  will  be 
elevated  with  it,  and  together  constitute  the 
vapour  which  is  seen  to  rise ;  aud  consequently 


the  thermometry  temperature  of  the  water 
will  be  diminished,  and  indicated  by  a  corre- 
sponding effect  on  the  mercury  in  the  tube  of 
the  thermometer ;  but  this  reduction  in  the 
thermometric  temperature  of  the  interior  of 
the  receiver,  and  the  solid  or  fluid  substances 
withiu,  would,  I  apprehend,  be  but  temporary, 
beeause  by  such  reduction  for  the  purpose  of 
furnishing  a  quota  of  the  requisite  latent 
heat  to  fill  up  the  space  previously  occupied 
by  air,  the  temperature  of  such  water  or 
other  substance  would  be  reduced  below  the 
temperature  of  the  external  media  ;  and  such 
being  the  case,  a  transition  of  heat  from  such 
external  media  to  the  water  or  other  substance 
within  would  sooa  restore  it  to  an  equal  tem- 
perature/' 

Now  A.  Y.  ascribes  the  ebullition  of 
the  water  to  the  formation  of  vapour, 
and  its  violent  liberation  when  the 
pressure  of  the  atmosphere  is  taken  off; 
and  herein  it  will  be  perceived  that  we 
quite  agree  in  opinion,  that  on  the  ab- 
straction of  the  air  from  the  receiver 
there  is  a  formation  and  liberation  of 
vapour,  and  as  there  cannot  be  the  cre- 
ation of  vapour  without  the  impartation 
and  diffusion  of  heat,  there  must  be  a 
motive  force  to  cause  that  impartation 
and  diffusion ;  and  as  there  cannot  be 
the  liberation  of  vapour  from  the  sur- 
face of  water  without  the  occupation  of 
space  by  that  vapour,  so  therefore,  as 
the  vapour  which  A.  Y.  says  is  formed 
and  violently  liberated  from  the  water 
cannot  occupy  any  other  space,  agree- 
able to  its  specific  gravity,  than  the 
space  preoccupied  by  the  air  with- 
drawn, so  during  the  existence  of  such 
vapour  there  cannot  be  a  vacuum  with- 
in the  receiver.  But  A.  Y.  will  perhaps 
say,  that  although  there  can  be  no  va- 
cuum in  the  space  above  the  water 
while  the  vapour  exists,  yet  there  may 
and  will  be  as  soon  as  the  vapour  which 
has  been  generated  is  condensed.  But 
what  is  to  condense  that  vapour,  since, 
according  to  A.  Y/s  declaration,  the 
space  above  the  water  is  a  vacuum  ? 
Can  the  exterior  atmosphere  exert  a 
force  or  power  upon  that  vapour  which 
I  suppose  A.  Y.  would  have  us  to  ima- 
gine exists  in  a  portion  only  of  the 
space  pre-occupied  by  air,  enclosing 
the  nucleus— water;  and  can  the  ex- 
terior atmosphere  also  diminish  the 
temperature  of  such  water,  (which 
A.  Y.  admits  is  diminished,)  by  the  ex- 
ertion of  some  unknown  force  or  power 
making  its  way  through  the  vacant 
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space  until  it  arrives  at  both  vapour 
and  water,  and  then  retracing  its  pirat- 
ical footsteps,  loaded  with  the  booty 
of  thermometric  heat,  passes  from  the 
dense  fluid  through  the  flimsy  shrouding 
vapour,  annihilating  it  in  its  course, 
and  having  nothing  to  oppose  its  pro- 
gress in  the  vacant  space  beyond,  finds 
easy  egress  through  the  vitreous  portals, 
and  wings  its  way,  a  faithful  fornger, 
unto  its  native  element,  the  atmo- 
sphere. But  A.  Y.  appears  to  have  an 
abhorrence  of  any  thing  that  is  ima- 
ginary, and  therefore  I  will  not  vex 
him  more,  but  leave  him  to  explain,  at 
his  leisure,  how  and  in  what  way,  vapour 
and  vacuum  are  to  co-exist  in  the  air- 
vacated  space ;  and  how  lie  will  con- 
dense and  utterly  destroy  his  vapour ; 
and  how  and  in  what  way  he  will 
transport  a  portion  of  that  superfluous 
heat  from  the  receiver,  which  he  states 
must  be  admitted  with  the  water,  in 
order  to  produce  the  effect  of  ebullition; 
and  as  he  disputes  and  denies  the  cor- 
rectness of  my  way  of  accounting,  he  is 
doubtless  prepared  more  fully,  expli- 
citly, and  satisfactorily  to  show  his 
own.  But  I  cannot  quit  the  subject 
vet ;  for  I  find  that  A.  Y.,  with  all  his 
hatred  of  imaginary  forces,  appears  to 
have  conjured  up  one  that  is  as  baseless 
as  his  perception  of  its  properties :  I 
mean  the  elastic  force  of  heat,  which, 
in  the  following  passage  of  his  letter, 
he  states  to  be  the  cause  of  the  forma- 
tion of  the  vapour,  its  violent  libera- 
tion, and,  ergo,  the  ebullition  of  the 
water.  "  And  when  the  pressure  of  the 
atmosphere  is  taken  off  (the  water,)  it 
(the  vapour  and  its  violent  liberation) 
arises  from  the  elastic  force  of  the  su- 
perfluous caloric  contained  in  the  water 
itself."  Now,  this  force  appears  to  me 
to  be  as  much  like  an  imaginary  force, 
as  two  peas  resemble  each  other.  The 
elastic  force  of  heat!  Well,  let  us  see 
what  we  can  make  of  it.  I  can  compre- 
hend the  meaning  of  the  term  elastic,  as 
applied  to  a  piece  of  sponge,  which  may 
be  reduced  in  bulk  by  pressure,  and 
which  on  the  removal  of  such  pressure 
will  resume  its  natural  bulk ;  and  I  can 
also  comprehend  the  meaning  of  the 
term  elastic,  as  applied  to  caoutchouc, 
(India  rubber,)  which  may  be  distended 
by  mechanical  power,  and  which,  on 
the  removal  of  the  force  employed,  will 
contract  and  be  diminished  to  its  ori- 


ginal volume ;  but  as  to  the  elastic 
iorce  of  heat,  I  really  cannot  compre- 
hend its  force  or  properties.  But  A.  Y. 
has  furnished  us  with  an  exemplifica- 
tion, by  reference  to  an  experiment 
with  a  pulse-glass,  and  we  cannot  do 
less  than  do  him  the  justice  to  examine 
it. 

And,  as  some  of  your  future  readers 
may  not  have  read  A.  Y.'s  letter,  I  will 
furnish  them  with  an  extract  of  such 
exemplification.    "A  common  pulse- 
glass  will  verify  the  correctness  of  what 
I  have  advanced  (the  effects  resulting 
from  the  exertion  of  the  elastic  force  of 
heat.)  This  is  a  sealed  glass  tube,  from 
which  the  air  has  been  extracted,  and 
contains  a  small  quantity  of  water. 
Here,  then,  are  the  conditions  of  the 
experiment  realised — water  in  a  va- 
cuum.   Apply  the  warm  hand  to  the 
bulb  containing  the  water;  remember- 
ing that  the  hand  is  at  a  temperature 
considerably  above  that  which  is  ne- 
cessary for  the  ebullition  of  water  iu 
vacuo,  and  that  the  external  air,  in  its 
ordinary  state,  is  considerably  below 
that  point.   The  water  thus  raised  to 
its  boiling  point,  by  a  supply  of  caloric 
conducted  from  the  hand,  commences 
to  throw  off  vapour,  which,  in  its  vio- 
lent escape,  causes   the  commotion 
which   has  been  commented  upon, 
as  long  as  the  supply  of  heat  is  kept 
up  5  and  this  will  continue,  providing 
the  extreme  end  of  the  glass  tube  is 
preserved  sufficiently  cool  to  condense 
the  vapour  as  fast  as  it  is  produced." 

Now,  let  us  investigate  the  properties 
of  this  elastic  force  ofheat,  which  A.  Y. 
says  produces  these  effects.  If  we  are 
to  judge  of  causes  by  the  effects  pro- 
duced, the  properties  of  this  elastic 
force,  discovered  and  made  manifest  by 
A.  Y.,  must  be  a  compound  of  the  two 
forces  which  are  exerted  to  cause  the 
two  substances  mentioned — sponge  and 
caoutchouc — to  resume  their  natural 
bulk,  on  the  removal  of  the  superior 
restraining  force,  namely,  the  expan- 
sive and  the  contractive ;  and  if  it  is 
the  momentum  of  this  expansive  clastic 
force  which  strikes  the  bulb  on  its  ex- 
terior, and  the  amount  of  which  is  trans- 
mitted to  the  water  within,  and  causes 
it  to  recede  from  the  bulb  to  the  tube, 
which,  being  vacant,  presents  no  impe- 
diment to  its  progress,  so  its  return 
from  the  tube  to  the  bulb  must  imply  a 
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limit  to  the  exertion  of  such  force,  and 
if  the  recession  occurred  but  once,  it 
would  not  be  necessary  that  there 
should  be  the  exercise  of  a  contractile 
force,  inasmuch  as  the  water  would  re- 
turn to  the  bulb  by  the  power  of  gravity ; 
but  as  A.  Y.  shows  that  there  may  be  a 
continuance  of  the  effect  on  certain  con- 
ditions, so  must  it  necessarily  follow, 
that  the  exertion  of  a  contractile  force 
must  precede  the  exercise  of  a  renewed 
expansive  force,  and  its  further  continu- 
ance imply  an  alternate  exertion  of  this 
expansive  and  contractile  force.  Hav- 
ing thus  far  rendered  A.  Y.  my  best  as- 
sistance, in  explaining  the  operation  of 
this  his  newly-discovered  force,  and 
which  he  has  neglected  to  do  himself, 
and  having  so  done  upon  the  only  ex- 
plicable grounds  that  I  can  see  it  pos- 
sible to  accomplish  it,  I  find  a  few  ques- 
tions intruding  on  my  thoughts,  and 
which  it  appears  to  me  to  be  necessary 
that  I  should  submit  to  A.  Y.,  and  to 
which  he  will  perhaps  furnish  a  ready 
and  satisfactory  reply.  Why  is  it  ne- 
cessary that  the  temperature  of  the 
hand  should  be  considerably  above 
that  which  is  necessary  for  the  ebulli- 
tion of  water  in  vacuo  P  For  if  the 
elastic  force  of  heat  is  the  cause  of  the 
commotion  commented  upon,  and  not 
the  impartive  force  resulting  from  the 
operation  of  the  law  of  equal  diffusion, 
on  what  principle  is  its  elasticity  in- 
creased, on  the  increase  of  temperature 
of  the  hand  ?  If  this  elastic  power  of 
heat  causes  the  recession  of  the  water 
from  the  bulb  to  the  tube,  as  the  effect 
of  the  momentive  force  of  such  heat  on 
the  exterior  surface  of  the  glass  bulb, 
and  does  not  permeate  its  atomic  inter- 
stices, how  is  it  that  the  water  attains 
to  the  temperature  of  ebullition  with- 
out the  impartation  of  any  heat  from 
the  hand,  and  its  admixture  with  the 
water  in  the  bulbP  Does  it  accomplish 
it  sympathetically  P  If  the  water  within 
is  raised  to  the  boiling  point  without 
the  impartation  to,  and  the  admixture 
of  heat  therewith,  in  what  way  is  the 
creation  of  vapour  pffected?  Is  that 
created,  too,  by  the  force  of  sympathy  ? 
If  vapour  is  created  in  the  water,  and 
violently  liberated  therefrom,  does  it 
occupy  the  space  which  is  said  to  be  a 
vacuum  P  And  if  it  does  occupy  such 
space,  can  it  be  truly  said  that  such 
space  is  vacant,  and  then  can  it  be  pro- 


perly said  that  there  is  water  irt  a  va- 
cuum P  If  the  heat  of  the  hand  cannot 
permeate  the  glass  bulb,  why  is  it  a  ne- 
cessary condition  to  the  continuance  of 
this  commotion,  that  the  supply  of  heat 
should  be  kept  up,  since  if  there  is  no 
impartation  there  can  be  no  loss,  and  if 
no  loss  there  can  be  no  need  of  a  fresh 
supply.  If  no  heat  permeates  the  glass 
bulb,  and  consequently  none  mixes  with 
the  water,  and  if  the  vapour  created  is 
effected  without  the  impartation  of  heat, 
why  is  it  necessary  that  the  extreme 
end  of  the  glass  tube  should  be  pre- 
served sufficiently  cool  P  Now,  if  the 
modus  operandi  had  been  left  for  me  to 
explain  in  my  simple  way,  I  should 
have  stated,  that  the  pulse-glass  was 
filled  with  water  and  latent  heat,  and 
such  heat  I  would  denominate,  while 
there,  the  constituent  heat  of  air- vacated 
space.  I  should  then  have  endeavoured 
to  show,  that  the  thermometric  heat  of 
the  hand  being  greater  than  the  ther- 
mometric heat  of  the  water,  a  transition 
of  heat  from  the  former  to  the  latter 
was  effected,  as  induced  by  the  law  of 
equal  diffusion.  The  supply  of  heat  to 
the  hand  being  continuous,  resulting 
from  the  circulation  of  the  blood,  the 
transition  of  heat  from  the  hand  to  the 
water  must  also  be  continuous,  until  the 
temperature  of  the  latter  is  raised  to 
that  of  the  former. 

The  space  within  the  pulse-glass  un- 
occupied by  water,  and  freed  from  at- 
mospheric air,  being  devoid  of  ponder- 
able atoms,  was  free  to  admit  the  pon- 
derable atoms  of  water,  either  in  a  state 
of  close  proximity,  as  they  are  usually 
posited  while  the  water  is  in  that  con- 
dition termed  fluid,  or  more  remotely 
separated  from  the  parent  mass  in  that 
condition  called  vapour.  Such  space 
being  free,  then,  for  the  occupation  of 
vapour,  nothing  more  was  requisite  for 
the  formation  of  vapour  than  the  im- 
partation of  a  sufficient  amount  of  heat 
from  the  hand  to  the  water,  to  separate 
and  diffuse  throughout  the  air-vacated 
space  a  portion  of  its  ponderable  atoms. 
In  proportion  to  the  difference  between 
the  amount  of  heat  in  the  hand  and  in 
the  water,  would  be  the  force  of  transit 
of  heat  from  the  former  to  the  latter, 
the  rapidity  and  force  of  transit  being 
by  the  law  of  equal  diffusion,  propor- 
tionate to  the  inequality  in  the  amount 
of  thermometric  (not  latent)  heat  pos- 
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sessed  by  two  contiguous  or  adjoining 
bodies. 

The  heat  of  the  hand  being  consider- 
ably above  the  temperature  of  ebullition 
of  water  in  ah  air-vacated  space,  and 
the  water  within  the  pulse-glass,  the 
rapidity  and  force  of  transit  of  the 
heat  from  the  one  to  the  other  to  cause 
the  violent  extrication  of  the  created 
vapour,  and  consequently,  the  commo- 
tion of  the  water,  is  evidenced.    But  for 
the  continuance  of  this  commotion,  it  is 
requisite  that  there  should  be  a  conti- 
nuation of  the  transmission  of  heat 
from  the  hand,  of  the  creation  of  va- 
lour, of  its  violent  extrication  from  the 
water,  and  its  diffusion  throughout  the 
air-vacated  space ;  and  as  that  space  is 
already  filled  without  vapour,  how  are 
we  to  cause  it  to  be  emptied  of  that 
vapour  so  as  to  allow  of  the  creation 
and  violent  extrication  of  more  ?  Why, 
we  must  do,  as  A.  Y.  says  is  necessary 
to  be  done  ;  we  must  take  care  that  the 
external  media  in  immediate  contact 
with  the  tube  of  the  pulse  glass,  to  be 
sufficiently  low  in  temperature  to  admit 
of  the  transition  of  tne  thermometric 
heat  of  that  vapour  to  such  external 
media,  and  the  constituent  ponderable 
;>toms  of  such  vapour  being  no  longer 
diffused   throughout  the  air-vacated 
space  by  the  imparted  heat,  fall  by  the 
force  of  gravity  to  their  original  source, 
again  and  again  to  be  diffused  by  the 
accession  of  continous  supplies  of  heat. 
But  the  inquiry  may  be  made,  what 
have  I  done  with  the  latent  or  consti- 
tuent heat  of  air-vacated  space  that  oc- 
cupied the  pulse  glass  previous  to  the 
commencement  of  the  experiment  ?  The 
reply  to  this  is,  that  its  exudation 
from  the  pulse  glass  through  its  atomic 
interstices  was  effected  by  the  thermo- 
metric heat  and  ponderable  atoms  of 
the  vapour  with  which  it  was  subse- 
quently filled,  and  upon  the  condensa- 
tion of  which  an  equal  amount  of  latent 
heat  is  left  to  fill  such  air-vacated  space. 
But  the  questions  which  I  have  put  to 
A.  Y.,  he  will  doubtless  be  able  to  an- 
swer to  his  own  satisfaction,  if  not  to 
that  of  your  readers,  and  when  he  has 
so  done,  and  explained  his  theory  of 
the  elastic  power  of  heat,  better  than 
I  can  do,  it  will  be  for  your  readers, 
and  not  us,  to  judge  whose  opinions 
approximate  the  nearest  to  correctness. 


As  the  theory  of  the  law  of  equal 
diffusion  of  heat  which  I  advocate,  can- 
not imply  the  possibility  of  a  transfer 
of  it  from  a  body  containing  a  minor 
quantity  to  one  that  contains  a  greater; 
as  I  am  not  aware  that  I  have  in  any 
way  endeavoured  to  inculcate  such  an 
opinion,  but  on  the  contrary,  have  en- 
deavoured to  prove  the  very  reverse ; 
and  as  my  views,  I  think,  have  been 
clearly  and  explicitly  stated,  and  that 
it  must  appear  evident  to  every  candid 
inquirer,  that  I  consider  that  what  is 
usually  termed  the  thermometric  heat 
of  a  body  is  first  transferable,  and  then 
a  portion  or  the  whole  of  the  constituent 
or  latent  heat,  provided  any  substance 
can  be  placed  in  contact  or  proximity 
sufficiently  low  in  temperature,  as  is 
evidenced  in  the  conversion  of  water 
into  ice,  when  not  only  its  thermometric 
heat,  but  also  a  large  amount  of  its  consti- 
tuent latent  heat  is  also  abstracted ;  so 
therefore  do  I  consider  the  observations 
made  by  A.  Y.  relative  to  what  migt  be 
the  expectations  of  the  proprietors  of 
steam  generators,  not  only  superfluous, 
but  quite  irrelevant  to  the  subject,  and 
furnished  either  for  want  of  a  compre- 
hension of  my  views,  or  from  some  less 
excusable  cause. 

A.  Y.  next  states,  "When  vapour 
rises  from  water  in  an  exhausted  re- 
ceiver, it  will  be  accompanied  by  its 
equivalent  amount  of  sensible  heat,  and 
its  store  of  insensible  or  latent  heat." 
And  here  he  gives  me  all  I  ask  for  a 
proof  of  the  transition  of  heat  from  the 
greater  to  the  lesser  heat-possessing 
medium,  and  having  conceded  the  fact, 
I  can  see  no  other  reason  than  his  need 
of  right  perception  in  this  case,  why  he 
should  not  also  concede  the  mode  by 
which  it  is  effected,  or  rather  the  cause 
which  I  conceive  produces  the  effect ; 
for  if  the  space  above  the  water  is  really 
a  vacuum  previous  to  the  transference 
of  such  heat,  he  surely  will  admit  that 
the  transfer  is  from  the  greatest  heat- 
possessing  medium,  to  that  which  pos- 
sesses the  least,  agreeable  to  my  views, 
and  to  none,  agreeable  to  his.  And  if  he 
will  not  concede  me  the  cause  which  I 
point  out,  what  cause  will  he  substitute 
for  it? 

The  next  observation  of  A.  Y.  that 
requires  attention  is  contained  in  the 
following  extract  from  his  last  letter. 
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"  But  the  gist  of  Mr.  Wigney's  argu- 
ment seems  to  rest  on  his  law  of  equal 
diffusion"  of  heat.  In  fact  this,  and 
the  law  of  recession  from  the  centre  of 
the  earth,  "are  the  principal  novelties 
which  he  has  presented  to  our  atten- 
tion." To  furnish  a  testimony  of  the 
value  of  A.  Y.'s  memory  and  opinion, 
it  is  necessary  to  place  in  juxtaposition 
with  the  above  extract,  the  following, 
from  No.  884,  p.  130.  "Mr.  Wigney's 
'  Atomic  Theory,'  set  forth  with  such  a 
learned  array  of  abstruse  expressions, 
differs  in  no  one  particular  from  what 
has  long  been  before  the  public."  And 
yet  this  atomic  theory  which  A.  Y. 
says  differs  in  no  one  particular  from 
what  has  long  been  before  the  public, 
is  now  said  to  furnish  the  principal 
novelties  presented  to  attention.  So 
much  for  the  consistency  of  A.  Y.'s  con- 
tradictory declarations.  And  if  he 
now  means  to  consider  me  as  the  author 
of  that  theory,  so  far  as  relates  to  the 
laws  of  equal  diffusion  and  recession,  I 
feel  no  reason  to  be  ashamed  of  the 
production,  for  any  thing  which  A.  Y. 
has  yet  shown  of  their  inconsistency. 

Having  next  expressed  a  half  incli- 
nation to  yield  up  the  realms  of  unoc- 
cupied space  to  me,  in  which  to  exert 
the  diffusive  force  of  heat  against  no- 
thing,without  any  farther  opposition  on 
his  part,  A.  Y.  seems  determined  to  op- 
pose with  all  his  reasoning  powers,  the 
diffusive  force  of  heat,  when  arrayed 
in  opposition  to  the  aggregate  forces 
and  affinities  of  atomic  composition ; 
and  he  promised,  "by  a  little  practical 
test,"  to  prove  the  inadequate  capabili- 
ty of  heat  by  the  physical  energy  con- 
ferred upon  it  by  the  law  of  equal  dif- 
fusion, lo  overcome  the  aggregate  forces 
and  affinities  of  the  atomic  constitution 
of  bodies;  but  in  vain  have  I  again  and 
again  searched  the  residue  of  his  letter 
lor  this  "little  test,"  and  cannot  find  it. 
It  is  true  that  I  have  met  with  much 
declamation  and  positive  assertion,  but 
no  illustrative  "little  test,"  and  as 
A.  Y.  was  perhaps  at  a  loss  for  some 
practical  proof  to  illustrate  the  incapa- 
bility of  heat  to  separate  the  atoms 
of  bodies  from  each  other,  when  unit- 
ed together  by  "the  aggregate  forces 
and  affinities  of  their  constitution,"  I 
will  help  him  to  two  subjects  to  serve 
the  purpose,  and  only  two,  lest  the  ex- 


ertion should  be  too  much  for  him  if  I 
offered  more.    First:  How  is  it  that 
the  stoutest  pipes,  made  of  the  stronges  t 
materials,  burst,  when  filled  with  ice, 
during  the  time  that  such  ice  is  con- 
verted into  water, — by  the  impartation 
of  heat  thereto  from  the  atmosphere, 
in  spite  of  the  "  aggregate  forces  and 
affinities  of  the  atomic  constitution,"  of 
the  material  of  which  such  pipes  are 
composed  ?    Secondly  :  How  is  it  that 
boilers  burst  upon  the  impartation  of 
heat  from  burning  fuel,  in  spite  of  the 
immense  power  of  "  the  aggregate 
forces  and  affinities  of  atomic  constitu- 
tion," of  the  thickest  and  strongest 
material  that  can  be  manufactured,  and 
of  which  they  arc  made?    And  if  A.  Y. 
can  furnish  your  readers  with  proof  of 
the  existence  and  exertion  of  a  supe- 
rior power  than  is  conferred  by  the 
law  of  equal  diffusion,  to  which  I  ima- 
gine heat  is  subject,  they  will  doubtless 
as  well  as  mvsclf,  feel  obliged  to  him 
for  the  information. 

A.  Y.  appears  to  me,  next,  to  have 
occupied  much  time  and  space  in  mys- 
tifying the  theory  which  1  had  endea- 
voured to  render  plain  and  perspicuous, 
by  confounding  and  mixing  up  latent 
heat  with  thermometric,  and  citing  the 
composition  and  properties  of  a  variety 
of  substances,  to  disprove  the  correct- 
ness of  the  theory  which  I  have  endea- 
voured to  establish.  But  I  trust  that 
my  opinions  are  so  amply  and  clearly 
recorded  in  your  work,  and  the  judg- 
ment of  your  readers  so  well  informed 
on  the  subject,  that  I  need  not  further 
weary  them  and  myself  by  their  repe- 
tition, or  waste  your  pages  by  an  ana- 
lytical decomposition  of  the  remainder 
of  A.  Y.'s  letter,  which  to  accomplish 
effectually  would  require  much  more 
time  than  I  can  at  present  spare,  and 
the  occupation  of  much  more  space  in 
your  work  than  I  can  consistently  re- 
quest or  expect ;  and  thanking  you  for 
the  indulgence  you  have  already  shown 
me,  and  apologising  for  the  intrusion 
which  the  necessity  for  self-vindication 
induces, 

I  remain,  Sir, 

Your  obedient  Servant, 

G.  A.  "NVigney. 

Brighton,  May  13, 1841. 
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TliC  NEW  THEORY    OF   THE  UNIVERSE.— 
E.  A.  M.  IN   REPLY  TO  R.  C. 

Sir,— K.  C.  has  nearly  acquired  a  full  idea 
of  my  theory.  I  must  ask  indulgence  for  the 
troable  which  my  want  of  acquaintance  with 
scientific  terms  occasions.  The  firmamental 
fluid  is  unique  ;  hut  as  there  is  nothing  un- 
mixed in  nature,  so  this  fluid  sustains,  at 
certain  distances,  in  a  state  of  separation, 
the  atoms  of  water.  Thus,  it  is  positive  cold. 
During  its  connection  with  the  living  body, 
instead  of  the  atoms  continuing  separately  in 
the  fluid,  tuey  combine  into  globules,  enclos- 
ing portions  of  the  fluid ;  these  globules,  ever 
in  motion,  (no  such  thing  as  a  perfect  equi- 
librium existing,)  constitute  positive  heat. 
Tbe  various  kinds  of  heat,  beginning  with 
the  globe  of  twelve  atoms,*  (the  first  form 
of  nature,)  then  twenty,  &c.  The  different 
degrees  of  heat,  as  the  sedative  cold  of  the 
firmamental  fluid  is  destroyed,  it  would  not 
be  possible  to  calculate. 

I  am  rather  inclined  to  believe,  that  in  a 
difference  of  arrangement  of  atoms  with  fir- 
mamental fluid  all  the  variety  of  nature  may 
be  accounted  for — the  atom  of  water,  or 
(strange  as  it  may  seem)  of  carbon,  being 
assumed  as  the  true  one.  In  my  first  com- 
munication I  attributed  the  separation  of 
land  into  distant  globes  to  a  repulsion  due  to 
vegetable  decay  :  I  see  no  cause  for  changing 
this  speculation,  since  all  buoyant  particles 
originated  with  vegetation.  All  solids,  in  the 
present  state  of  things,  acquire  buoyant  at- 
mospheres :  these  atmospheres  occasion  the 
continuauce  of  motion  from  previous  impulse. 
Ah  artificial  ntmosphere  carries  the  cannon- 
ball  to  its  mark  :  a  continually  renewed  at- 
mosphere conveys  the  world  on  its  course.  I 
have  no  objection  to  tbe  term  specific  gravity, 
provided  the  idea  of  attraction  be  not  attached 
to  it.  Tbe  accelerated  motion  of  falling  bodies 
is  occasioned  by  the  dispersion  of  the  buoyant 
particles  allowing  an  accumulating  force  of 
the  firmamental  fluid,  increasing  with  the 
distance  of  the  fall.  At  the  present  moment, 
one  of  the  most  interesting  questions  involved 
in  my  theory  would  be,  "To  what  distance 
would  the  lateral  absorption  of  air,  by  a 
steam-vessel,  produce  the  effect  of  attrac- 
tion, the  repulsive  exhalations  being  entirely 
ascensive?  And,  with  two  steara-vessels,what 
would  be  the  increase  of  attraction  ?  Also, 
under  what  circumstances  this  effect  would 
probably  be  increased  or  diminished." 

1  should  regard  the  further  remarks  of 
R.  C.  as  a  favour. 

Your  obliged  servant, 

E.  A.  M. 

July  3,  1841. 


*  It  was  probably  this  globe  of  twelve  atoms  that 
gave  rise  to  the  duodecimal  reckoning. 


From  the  same. 
Sir, — I  am  desirous  of  making  an  observ- 
ation on  the  term  •*  atom  of  water,"  in  my 
communication  of  the  3rd  instant.  Atoms 
of  carbon  and  atoms  of  water  would  be  the 
same  things,  because  there  is  no  intermediate 
form  between  the  atom  and  the  thiug  named ; 
but  if  I  were  to  speak  of  an  atom  of  caloric, 
the  atom  of  caloric  would  consist  of  twelve 
atoms  of  water,  with  its  contained  firm;'.- 
rnental  fluid.  Perhaps  such  atoms  ought  to 
be  called  nominal  atoms.  I  wish  to  explain 
what  I  mean — the  propriety  of  the  explana- 
tion I  leave  to  the  judgment  of  more  able  and 
more  scientific  persons  than  your  obliged 
servant, 

E.  A.  M. 

P.S.  Within  what  is  called  the  earth's  atmo- 
sphere, the  natural  buoyancy  immediately 
surrounding  a  solid  would  not  resist  tbe  ef- 
fect called  attraction,  which  is  occasioned  by 
the  absorption  of  tbe  firmamental  fluid.  Had 
it  not  been  for  the  action  of  heat  previous  to 
solid  accumulation,  there  would,  or  might 
have  been  a  fixed  point  for  matter  to  have 
rested  on,  and  to  have  stood  still,  pressed  by 
the  firmamental  fluid  in  the  centre  of  the 
universe. 

I  am  much  obliged  to  R.  C. 

July  4,  1811. 


SOUTH  POLAR  EXPEDITION.  THE  CAUSE  OF 
MAGNETIC  ATTRACTION  DISCOVERED:  ITS 
THEORY,  NATURE,  ABERRATION.  AND  ORI- 
GIN ELUCIDATED.  WITH  ADDITIONAL 
DATA  AND  OBSERVATIONS. —  BY  LIEUTEN- 
ANT FRANCIS  HIGGINSON,  R.  N. 

Introduction. 

Amid  the  phenomena  which  have  for  ages 
attracted  the  attention  and  excited  the  curi- 
osity of  mankind,  tbe  polarity  of  the  magnetic 
needle,  or  its  tendency  to  point  northward, 
has  perhaps  been  the  greatest  and  most  per- 
manent Perpetually  under  the  observation 
of  the  mathematician  and  navigator,  in- 
numerable have  been  the  theories  proposed, 
experiments  instituted,  and  voyages  under  - 
taken, having  for  their  object  an  analysis  of 
the  principles  which  originate  and  govern  this 
most  singular  effect. 

That  a  nation  such  as  ours,  pre-eminent  in 
science  as  in  war,  upon  an  element  whose  sub- 
serviency to  every  purpose  so  entirely  depends 
upon  the  magnet,  should  have  been  foremost, 
most  assiduous,  and  persevering  in  this  pur- 
suit, will  appear  but  natural  whej)  her  situa- 
tion, possessions,  interests,  glories,  and  re- 
putation are  considered.  And  proud  indeed 
is  the  reflection,  that,  even  failing  in  the 
principal  object  contemplated,  disappointment 
so  enshrined  itself  in  heroic  achievement  up- 
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on  these  occasions,  as  to  render  it  problem- 
atical which  was  most  worthy  of  admiration 
— the  greatness  of  the  pursuit,  or  the  forti- 
tude, courage,  and  devotion,  by  which  labours 
the  most  stupendous  were  accomplished ; 
perils,  destitution,  and  suffering  encountered, 
submitted  to,  and  overcome.  In  short,  an 
appropriation  of  the  energies  of  war  to  the 
purposes  of  science,  that  Britain  only  could 
have  exhibited  ;  and  which  may  be  truly  re- 
garded as  triumphs,  alike  worthy  of  her 
greatness  and  characteristic  of  her  powers. 

Thus  far  premised,  it  may  be  admissible  to 
mention,  that,  having  entered  early  into  the 
naval  service,  the  compass,  at  first  an  object 
of  curiosity,  soon  became  a  subject  for  study; 
the  causes  of  its  apparently  mysterious  and 
incomprehensible  powers  absorbing  every 
other  consideration.  This  pursuit,  cautiously 
followed  and  sedulously  concealed,  from  mo- 
tives which  the  enthusiastic  will  readily  com- 
prehend, subjected  me  to  many  inconveniences, 
and  some  misconstruction.    There  were  mo- 
ments, however,  of  triumph  and  exultation, 
which  compensated  for  all — when  labour, 
chagrin,  and  disappointment  were  alike  for- 
gotten— a  step  advanced,  or  an  idea  confirmed 
by  experiment,  rewarding  the  past,  and  af- 
fording for  the  future  the  strongest  possible 
incentive  to  continued  exertion. 

It  could  answer  no  useful  purpose  to  enter 
here  into  a  definition  of  first  ideas,  or  trace 
minutely  the  several  theories  I  from  time  to 
time  adopted,  disproved,  and  rejected.  Par- 
ticularly, as  the  following  Memoirs,  addressed 
to  the  Royal  Society,  contain  a  description  of 
the  experiments  and  observations  which  ulti- 
mately convinced  me,  that  the  polarity  of 
the  magnetic  needle  does  not  depend  upon 
any  local  attraction  on  or  within  the  earth, 
but  is  excited  by  an  influence  contained  wholly 
within  the  surrounding  atmosphere.    At  the 
same  time,  it  may  not  prove  uninteresting  to 
mention  an  incident,  by  which  the  entire  di- 
rection of  my  studies  was  changed,  after 
years  of  labour  and  research,  based  upon  the 
usual  supposition  of  an  attractive  body  being 
situated  at  or  near  the  north  pole;  and 
whence  I  first  obtained  an  insight  into  the 
actual  causes  of  the  phenomenon  now  under 
consideration, 

Events  which  are  irrelevant,  and  the  pro- 
spect of  a  long  peace,  induced  me  to  seek  ex- 
perience at  sea,  and  opportunities  of  follow- 
ing out  this  investigation  in  the  merchant 
.  service.  Upon  one  occasion,  whilst  anchored 
in  a  calm  off  Cuba,  a  luridly  hazy,  rather 
than  clouded  sky,  produced  the  heaviest  rain 
I  ever  witnessed.  Awaiting  the  result,  pre- 
pared to  weigh,  and  anticipating  wind,  whilst 
looking  at  the  mast-head  vane  of  the  schooner, 
I  perceived  at  first  a  faint  spark  upon  the 
spindle,  which  gradually  expanded  into  a 


large  and  brilliant  light:  a  nucleus  of  the 
deepest  crimson  shot  forth  straw-coloured 
scintillations,  which  rendered  not  only  the 
vane,  hut  the  topmast-bead  distinctly  visible. 

This  appearance,  denominated  a  compasant 
by  seamen,  probably  a  corruption  of  the  corpo 
santo  of  the  Portuguese,  being  the  most  vivid 
I  had  ever  seen,  became  for  some  time  an 
object  of  exclusive  attention.    But  turning  at 
length  to  look  at  the  compass,  it  would  be  im- 
possible to  describe  my  astonishment  on  per- 
ceiving it  was  nearly  reversed.    The  vessel's 
head  was  still  about  south,  by  the  known 
bearings  of  the  land  we  were  close  under. 
The  compass,  notwithstanding,  indicated  the 
opposite  point,  vibrating  between  N.N.E.  and 
N.N.W.,  with  a  tremulous  oscillatory  mo- 
tion ;  its  south  pole  being  greatly  depressed, 
and  north  point  proportion  ably  elevated  to- 
wards the  cause  which  evidently  excited  its 
aberration. 

Lightning,  which  merits  the  description  of 
being  awfully  intense,  accompanied  by  thun- 
der resembling  rather  a  continuous  and  deaf- 
ening scream,  than  the  usual  detonation, 
succeeded  to  and  terminated  this  appearance. 
The  compass  instantly  resumed  its  functions, 
upon  the  extinction  of  the  meteor,  and  con- 
tinued undisturbed  during  the  night  by  these 
more  ordinary  manifestations  of  concentrated 
electricity. 

Upon  another  occasion,  in  a  colder  cli- 
mate, and  under  less  favourable  circum- 
stances, I  was  fortunate  enough  to  observe 
at  the  mast-head  a  beautiful  and  distinct  ap- 
pearance of  compasant.  The  compass,  in  this 
instance  likewise,  by  its  tremulous,  vibratory, 
and  oscillating  horizoutal  motion,  with  de- 
pression of  its  south  pole,  and  deviation  from 
the  magnetic  north,  showed  that  it  was  acted 
upon,  although  not  to  the  same  extent,  in 
a  mauner  precisely  similar  to  that  above  par- 
ticularised. 

Pursuing  with  avidity  an  idea  which  im- 
mediately suggested  itself,  that  the  cause  of 
magnetic  attraction  was  contained  wholly  in 
the  air,  and  was  an  effect  of  electricity,  every 
succeeding  year,  and  reiterated  experiment, 
tended  but  to  establish  the  fact  and  produce 
conviction.  At  length,  finding  that  the  active 
duties  of  my  profession,  from  the  apparatus 
required,  interfered  with  my  further  progress, 
being  then  employed  afloat,  I  deemed  it  a  pa- 
triotic duty  to  submit  to  the  Royal  Society  a 
detail  of  my  discovery  and  experiments,  in 
order  that  the  results  might  be  rendered  be- 
neficial to  my  country,  by  indicating  a  better 
course  towards  solving  the  problem  of  mag- 
netic attraction,  and  thereby  obviate  any  un- 
necessary sacrifice  of  her  treasure,  or  mis- 
direction of  ber  energies — an  object  which  I 
have  every  reason  to  be  satisfied  has  been 
perfectly  attained. 
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MBMOIR  I. 

It  may  be  necessary  to  premise,  that,  hay- 
ing for  nearly  twenty-three  years  been  con- 
stantly employed  in  the  naval  and  merchant 
services,  the  several  peculiarities  of  the  mag- 
netic needle  have  come  extensively  within  the 
sphere  of  my  personal  observation.  The  re- 
sult was,  that  I  was  ultimately  induced  to 
suspect  the  tendency  of  a  magnetized  bar  to 
point  northerly  did  not  arise  from  any  at- 
tractive influence  or  body  upon  the  earth, 
situated  in  that  quarter,  but  was  a  quality 
contained  in  the  surrounding  atmosphere, 
originating  in,  or  being  greatly  influenced  by 
electricity. 

Without  apparatus,  and  at  such  intervals 
only  as  I  could  snatch  from  professional 
duties,  my  progress  in  the  determination  of 
this  problem  was  necessarily  encumbered  with 
indescribable  difficulties.  I  trust  I  have, 
however,  succeeded  to  an  extent  which  may 
render  farther  investigation  not  only  desir- 
able, but  necessary. 

Permit  me,  therefore,  in  furtherance  of  this 
object,  to  observe,  that  having  rendered  a 
common  sewing-needle  magnetical,  and  thrust 
it  to  the  centre  through  a  cork  ball  of  suffi- 
cient size  to  keep  it  afloat,  on  dropping  it 
into  a  basin  of  water,  I  satisfied  myself  of 
its  polarity  and  correctness  by  repeatedly 
comparing  it  with  different  compasses. 

Procuring  then  as  perfect  a  vacuum  as  I 
could  obtain,  by  consuming,  not  extracting 
the  air  from  a  vessel  wherein  the  basin  and 
needle  were  placed,  I  had  at  once  reason  to 
be  satisfied,  imperfectly  as  the  experiment 
was  made,  that  the  magnetic  influence  or  at- 
tractive principle  is  contained  wholly  in  the 
sarrounding  atmosphere.  Whilst,  that  elec- 
tricity is  the  great  exciting  cause  of  that  at- 
traction was  sufficiently  manifested  by  the 
agitation  of  the  same  needle  in  vacuo,  when 
brought  within  the  influence  of  a  machine 
bat  moderately  charged. 

The  dip  of  the  needle,  scarcely  perceptible 
it  the  equator,  becomes  considerable,  at  dif- 
ferent ends,  upon  approaching  either  of  the 
poles,  where  the  manifestations  of  electricity 
are  always  the  most  obvious.  May  the  vari- 
ation be  similarly  accounted  for,  supposing  a 
greater  quantity  of  electricity  to  be  in  opera- 
tion, at  certain  periods,  in  different  quarters, 
diverging  from  west  to  east,  and  the  reverse, 
on  principles  yet  undetermined,  and  laws  at 
present  unknown  ? 

For  many  years  I  have  looked  forward  to 
the  era,  when  a  temporary  retirement  from 
the  more  active  duties  of  my  profession  might 
have  afforded  me  both  leisure  and  opportunity 
of  uninterruptedly  following  this  investiga- 
tion. Circumstances  have,  however,  tended 
to  render  my  anticipations  nugatory.  On 
mentioning  to  some  friends  the  conclusions  I 
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had  arrived  at,  their  recommendation  Induced 
me  to  solicit  the  attention  of  the  Society  to 
the  facts  particularised,  satisfied  that  by 
none  can  the  subject  be  better  understood, 
or  so  ably,  thoroughly,  and  judiciously  inves- 
tigated. 

memoir  it. 

Theory  —  Electricity  the  cause  of  magnetic 
attraction. 

Satisfied,  by  experience,  that  any  light 
thrown  upon  a  philosophical  subject  in  itself 
forms  the  surest  claim  to  the  attention  of 
the  Royal  Society,  I  venture,  in  addition  to 
my  former  memoir,  respectfully  to  submit  to 
their  consideration  a  detail  of  facts  and  cir- 
cumstances, which  convince  me,  from  pro- 
tracted and  sedulous  observation,  that  mag. 
netic  attraction  originates  in,  and  is  wholly 
an  effect  of  electricity. 

That  in  the  establishment  of  this  position 
there  are  many  difficulties  to  encounter  is 
sufficiently  obvious  ;  to  the  ardent  and  inqui- 
sitive, however,  the  possibility  of  success  at 
all  times  counterbalances  the  probability  of 
discomfiture.  Ingenious  theory,  the  offspring 
of  genius  and  assiduity,  it  will  be  admitted, 
is  always  to  be  controverted  with  cautious 
delicacy  ;  and  even  the  established  prejudices 
of  mankind,  when  refutation  is  desirable,  re- 
garded with  deference  and  respect. 

In  applying  these  observations  to  the  hy- 
pothesis of  Dr.  Halley  and  others,  respecting 
the  magnetism  of  the  whole  earth,  it  will  be 
evident  the  extent  of  their  researches  is  suf- 
ficiently understood,  their  genius,  talent,  and 
observation  appreciated  and  confessed. 

If,  however,  instead  of  supposing  with 
Dr.  Halley,  *«  that  the  eartb  consists  of  an 
external  shell  or  hollow  sphere,  and  an  in- 
ternal nucleus,  each  being  a  separate  magnet, 
indued  with  two  poles,  whose  mngnetical  axes 
are  not  coincident,"  in  order  to  account  for 
the  variation  of  the  compass,  the  same  re- 
sult may  be  considered  to  arise  from  natural 
causes,  originating  and  being  brought  into 
action  on  the  surface  of  the  globe  by  the  sur- 
rounding atmosphere :  a  less  intricate  and 
abstruse  theory  will  readily  present  itself. 

It  may,  notwithstanding,  be  desirable  to 
attempt  an  elucidation  of  the  causes  of  mag- 
netic attraction,  before  entering  into  a  dis- 
sertation upon  one  of  its  peculiarities. 

That  the  air  is  the  immediate  agent  where- 
by magnetism  is  conferred,  a  simple  aod  prac- 
ticable experiment  has  repeatedly  demon- 
strated. Any  straight  bar  of  iron,  which  in 
the  northern  parts  of  the  world  stands  for 
any  considerable  time  in  a  vertical  position, 
acquires  the  property  of  attracting  other  iron 
at  its  extremities ;  and,  if  properly  sus- 
pended, conforms  itself  to  a  direction  nearly 
in  the  plane  of  the  meridian ;  or,  in  other 
words,  becomes  a  magnetic  bar,  the  end 
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which  was  downward  in  its  perpendicular  po- 
sition always  pointing  towards  the  north. 
This  effect  was,  however,  never  produced  on 
a  common  knitting-needle  in  vacuum,  sus- 
pended for  years  in  a  bottle,  from  which  the 
air  was  excluded  ;  although  another  needle 
became  mngnetical  in  a  similar  bottle,  to 
which  the  air  had  access,  from  the  cork  re- 
maining out. 

The  medium  of  communication  being  thus 
defined,  the  causes  of  magnetic  attraction 
present  themselves  for  elucidation  within  a 
narrower  compass.  If,  indeed,  it  is  ad- 
mitted that  the  same  causes  ever  produce  the 
same  effects,  a  conclusion  is  readily  arrived 
sit.  A  strong  electrical  shock  gives  polarity 
to  small  needles  ;  which  may  likewise  be 
conferred  on  a  bar  of  iron,  by  placing  it 
firmly  in  the  position  of  the  dipping-needle, 
and  rubbing  it  all  one  way  with  an  instru- 
ment of  polished  steel :  friction  upon  reflect- 
ing surfaces  being  at  all  times  the  readiest 
means  of  concentrating  electricity. 

These  premises  admitted,  a  simple  and 
comprehensive  theory  of  the  causes  of  mag- 
netic attraction,  it  is  with  deference  imagined, 
is  without  difficulty  evolved. 

That  the  great  body  of  the  globe  we  in- 
habit is  principally  composed  of  metallic  ores, 
its  density,  as  compared  with  the  larger  pla- 
nets, sufficiently  demonstrates ;  and  that  iron 
is  the  predominant  metal  it  contains,  positive 
investigation  has  rendered  incontrovertible. 
That  at  least  the  external  parts  of  a  sphere 
of  this  description,  revolving  nearly  in  a  ver- 
tical position,  would  become  mngnetical  from 
the  action  of  the  surrounding  air,  as  now  ex- 
isting, the  effect  produced  upon  a  bar  of  iron 
placed  perpendicularly  is  in  itself  an  indica- 
tion. That  this  result  can  only  he  an  effect 
of  electricity  remains  to  be  defined. 

An  immense  globe  like  the  earth,  revolving 
with  a  rapidity  scarcely  comprehensible,  in  a 
medium  such  as  the  air,  and  subjected  to  its 
concomitant  friction,  would,  it  is  clear,  from 
the  structure  of  the  plate  and  cylindrical  ap- 
paratus, naturally  collect  or  elicit  that  latent 
element  which  we  denominate  electricity. 
Certain  peculiarities,  arising  from  natural 
causes,  would  occasion  a  greater  proportion 
of  this  matter  to  collect  in  particular  local- 
ities ;  such  as  the  existence  of  extensive 
fields  of  perpetual  ice,  which  in  themselves 
form,  with  relation  to  the  earth,  on  a  colossal 
scale,  the  nearest  possible  approximation  to 
a  sheet  of  glass  laid  upon  a  nearly  horizontal " 
plate  of  insulated  metal. 

The  deduction  is  obvious.  If  electricity, 
under  any  circumstances,  by  its  sole  agency, 
will  confer  polarity,  it  is  self-evident  that 
clement  alone  can  be  the  cause  of  magnetic 
attraction.  The  limited  knowledge  we  at 
present  possess  on  the  subject,  or  mode  of 
application,  at  once  accounts  for  its  requiring 


what  is  considered  a  very  strong  shock  to 
render  even  a  small  needle  magnetical.  That 
it  will  do  so  at  all,  is  a  sufficient  manifesta- 
tion of  its  peculiar  capabilities ;  and  the 
largest  conceivable  magnet,  as  compared  to 
such  n  machine  as  the  earth,  would  iudeed 
be  an  atom. 

Presumiug  from  these  inferences  that  elec- 
tricity is  the  cause  of  magnetic  attraction, 
and  in  consequence  of  the  perpetual  exist- 
ence of  immense  fields  of  ice  at  either  pole, 
presenting  at  all  times  surfaces  the  best 
adapted  to  its  propagation,  that  a  greater 
proportion  of  electricity  would  be  there  loca- 
ted, it  is  natural  to  inquire  what  would  be 
the  probable  results,  polarity  itself  having 
been,  by  this  agent,  admittedly  conferred. 

At  the  equator,  being  equi-distant  from  the 
great  reservoirs  of  exciting  matter,  the  needle 
similarly  acted  upon  at  either  extremity 
would  be  an  equipoise.  Advancing  to  the 
northward  or  southward,  the  attracted  end 
would  naturally  be  influenced  by  an  increasing 
force,  and  endeavour  to  conform  to  the  place 
of  its  attraction,  without  reference  to  the  in- 
tervening portion  of  the  earth's  circumference, 
and  visible  horizon.  This,  then,  would  be 
the  dip. 

I  admit  that  I  am  sceptical  as  to  there 
being  any  dip  of  the  needle  whatever,  impar- 
tially and  scduously  observed,  after  the 
boundaries  of  perpetual  ice  are  passed  at 
either  pole,  convinced  that  the  electrical 
atmosphere  would  so  act  upon  the  compass 
as  to  deprive  it  of  its  ordinary  powers ;  or 
rather,  as  the  great  cause  of  attraction  would 
be  entered,  a  preponderance  of  electrical  mat- 
ter, in  a  certain  space,  the  effect,  whilst  sur- 
rounded by  that  medium,  would  be  inevitably 
discontinued.  Ia  fact,  by  a  known  property 
of  electricity,  as  exerted  by  the  apparatus 
we  already  possess,  upon  lighter  substances, 
supposing  the  north  point  to  be  positively, 
and  the  south  point  negatively  electrified,  the 
compass  would  be  reversed,  as  is  the  case 
with  all  other  attracted  agents,  when  brought 
within  the  influence  of  concentrated  electri- 
city. 

The  variation  of  the  compass  under  these 
circumstances  presents  no  incomprehensible 
peculiarity  or  aberration.  That  the  electri- 
cal matter  will,  with  ordinary  incentives,  and 
in  all  climates,  collect  itself  into  distinct 
spaces,  is  evinced  by  the  occurrence  of  thun- 
der squalls,  water  spouts,  and  other  pheno- 
mena. How  far  the  augmentation  or  dimi- 
nution of  the  surface  of  ice  presented  at 
either  pole,  and  shift  of  situation  in  the 
great  body  of  that  material  in  different  year?, 
added  to  other  causes,  may  influence  the  di- 
vergence of  the  principal  collection  of  elec- 
tricity from  its  usual  centre,  remains  pro- 
blematical, and  can  only  be  determined  by 
observation  and  experiment.   That  this  pe- 
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euliarity  io  the  compass  originates  in  some 
inciting  influence,  io  itself  not  immovable, 
may  perhaps  be  assumed,  when  it  is  considered 
that  the  extent  and  boundaries  of  the  diver- 
ge ace  alluded  to  admit  of  demonstration. 

Any  allusion  to  experiments  made  upon  the 
compass  in  vacuum  is  intentionally  avoided, 
having  been  adverted  to  in  a  former  memoir. 
It  may,  however,  merit  the  attention  of  the 
learned  aud  influential  to  determine  how  far 
investigation  into  the  causes  of  magnetic 
attraction  should  be  further  carried,  having 
reference  to  any  other  agency  than  atmo- 
spherical phenomena. 

The  aurora  boreal  is,  affording  evidence  of 
the  existence  of  greater  quantities  of  electri- 
cal matter  at  the  north  pole  than  elsewhere, 
and  its  admitted  effects  upon  the  compass, 
may  here  authorize  a  brief  mention  being 
made  of,  perhaps,  the  greatest  difficulty  by 
which  the  elucidation  of  this  problem  will  be 
ultimately  encumbered.  Would  an  atmo- 
sphere so  rarefied  as  to  give  rise  to  the  appear- 
ance we  name  aurora,  within  the  boundaries 
of  its  immediate  influence,  and  where  that 
appearance  is  originated,  be  sufficient  for  the 
maintenance  of  animal  existence  ? 

The  results  of  experiment  may  authorise 
a  doubt*  Io  the  vacuum  of  the  air-pump, 
the  electric  matter  passing  between  conduct- 
ors, assumes  precisely  the  appearance  of  the 
northern  lights,  which  is  never  the  case  under 
any  other  circumstances.  In  high  degrees  of 
exhaustion  the  light  indeed  becomes  less, 
whence  it  may  be  inferred  that  through  the 
more  perfect  vacuum  electric  matter  cannot 
pass.  The  least  conceivable  portion  of  air 
is,  however,  sufficient  to  serve  as  a  conductor, 
whilst  the  resistance  of  the  electric  part 
being  very  small  in  consequence  of  the  rare- 
faction, it  then  passes  much  greater  spaces 
with  the  appearance  particularised  than  it 
can  do  through  an  atmosphere  of  greater  den- 
sity. 

It  is  simply  necessary  to  allude  to  the 
effect  produced  on  persons  in  a  room  where 
electrical  experiments  are  making,  to  entitle 
these  remarks  to  exclusive  consideration. 

it  has  not  escaped  me,  that,  like  others 
similarly  circumstanced,  enthusiasm  on  this 
subject  may  have  generated  conviction.  The 
conclusions  arrived  at,  however,  have  been 
the  result  of  some  labour  in  a  situation  where 
labour  was  accompanied  by  difficulty  ;  and 
arc  now  submitted  to  the  cognizance  of  your 
reverenced  society,  simply  with  a  view  to  the 
determination  of  a  question  in  which  I  am 
at  once  personally  and  professionally  interested. 

It  has  long  been  an  object  of  my  ambition 
to  superintend  the  structure  of  a  sphere 
principally  composed  of  iron,  into  the  pole9 
of  which  two  glass  plates  should  be  fitted 
to  represent  the  arctic  and  antarctic  circles. 


45 

This  sphere,  I  conceive,  might  be  insulated  in 
the  usual  manner,  and  made  to  revolve  in 
nearly  n  vertical  position,  retaining  its  per- 
pendicular direction,  at  all  times.  The  ob- 
ject io  view  would  be  to  determiue,  not  only 
what  space  of  time  it  requires  to  render  a 
globe  of  this  kind  magnetical  from  the  action 
of  the  atmosphere,  but,  likewise,  whether  it 
would  act  in  any  way  as  an  electrical  machine, 
and  with  what  peculiarities.  An  attempt 
which  I  once  made  to  accomplish  this  object, 
with  the  rudest  materials,  and  my  own  work- 
manship, renders  me  more  sanguine  upon  the 
subject  than  I  would  willingly  express. 

Note. — Since  the  period  at  which  these 
papers  were  furnished  to  the  Royal  Society 
an  expedition  of  discovery  towards  the  south 
pole  has  been  undertaken,  consisting  of 
H.M.S.  Erebus  and  Terror,  under  the  com- 
mand of  Captain  James  Clark  Ross,  R.N. 
And  the  interest  which  usually  attaches  it- 
self to  all  voyages  of  this  description  has 
very  recently  received  a  great  additional  im- 
pulse by  the  appearance  in  the  public  papers 
of  the  following  annunciation  : — 

"Antarctic  Expedition.— The  magnetic  ex- 
periments which  Captain  Ross  was  charged 
with  making  in  the  Erebus  and  Terror,  had, 
it  is  said,  induced  him  to  entertain  the  idea 
that  he  could  solve  the  problem  of  magnetic 
influence,  in  so  far  as  to  establish  the  posi- 
tion that  it  does  not  depend  upon  the  earth." 
—United  Service  Gazette,  Feb.  20,  1841. 

The  fact  of  the  magnetic  attraction  not 
depending  upon  the  earth,  it  will  be  perceived 
by  the  foregoing  memoirs  was  discovered  and 
communicated  by  me  to  the  Royal  Society  in 
1835.  It  therefore  remains  to  Captain  Ross 
and  the  expedition  but  to  confirm,  not  origi- 
nate, this  theorem. 

That  every  thing  which  skill,  courage,  and 
enterprise  can  effect  will  be  accomplished,  not 
a  doubt  can  be  entertained.  It  is,  however, 
for  the  interests  of  all,  that  a  distinct  line  of 
demarcation  shonld  exist,  distinguishing  that 
which  is  already  known,  from  any  thing  here- 
after actually  discovered. 

To  supply  therefore  a  desideratum,  this 
publication  is  undertaken  ;  and  from  a  con. 
viction  that  discussion  cannot  prove  unac- 
ceptable at  the  present  era,  upon  a  subject 
of  so  much  interest  in  nature,  and  utility  in 
science.  At  the  same  time  it  would  be 
affectation  to  deny,  that  I  consider  in  the  light 
of  a  reward  for  years  of  unremitted  research 
and  patient  industry,  having  ^the  extent  of 
my  labours  understood,  and  being  known  as 
the  author  of  this  important  discovery. 
Feelings,  I  hope,  admitting  of  avowal  without 
necessarily  subjecting  me  to  the  imputation 
of  egotism ;  trusting  these  may  be  deemed 
in  every  sense  legitimate  objects  of  justifia- 
ble anxiety  and  honourable  ambition. 
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SOLUTION  OP  THE  3RD  MATHEMATICAL  QUESTION.     (SEE  MECH.  MAG. 

FOB  MAY  2,  184U.) 


Sir, — It  is  apparent,  that  if  the  sun 
can  rise  and  set  to  two  places  in  the 
same  hemisphere  at  the  same  instant  of 
time,  one  of  these  places  must  be  ele- 
vated above  that  of  the  other.  We  shall 
suppose  one  of  the  places  to  be  on  the 
level  of  the  sea,  and  in  36  north  latitude, 
and  the  other  on  the  south  side  of 

Lat.    ........  •       36  •  •  0 

Dec"   23  . .  27 


Mount  Etna,  in  lat.  38  N.,  and  that  both 
places  are  on  the  same  meridian,  and 
the  period  of  time  to  be  Dec.  22, 1841. 
To  determine  the  altitude  of  the  posi- 
tion on  the  side  of  Etna. 

1st,  To  determine  the  sun's  meridian 
distance  at  rising  on  Dec.  22,  1841,  in 
latitude  36  . .  0  N 

.   ON  sec.  0*092042 

.  36  S  sec  0-037471 


59  . .  27  . .  36 

Sun's  zenith  distance  at  rising  90  . .  33  . .  0 


Sum  

Difference 

Half  sum . . 
Halfdiff.. 


150..  0..36 
31  ..    5  ..  24 

75  ..  0  ..  18 
15  . .  32  . .  42 


Half  mer.  dist   36  ..  11  56 


sm. 

sin. 


sin. 


0-984954 
9-428104 

2)19*542571 

9-771285 


Hence  the  sun's  meridian  distance  at  rising  is  36°. .  11'.  .56"  x  2-72°. .  23'.  .52" 
Let  Z  represent  the  zenith  of  the  po-     horizon.  Then  in  the  spherical  triangle 
sition  on  the  side  of  Etna ;  P  the  North     P  Z  S,  we  have  given  z  P  =  52°  P  S  = 
Pole;  S  the  position  of  the  sun,  the     113°.  .27'.  .36"  and  the  angle  P= 72°. . 
centre  of  which  is  supposed  to  be  in  the     23' .  .52"  to  find  Z  S. 
Assume,  tan.  9  =  tan.  P  Z  .  cos,  P 

P  Z  =  52°  . .   0'  . .    0"  tan   0-107190 

P    =  72  . .  23  . .  52  cos   9-480558 


0 


21 


9 


29  tan   9-587748 

.*.  PS — 9  =»  92°..  18'... 7"; 
and  cos.  Z  S=cos.  (P  S — 9)  .  cos.  Z  P.  sec.  9 
P  S  —  9  .  92°. .  18'. .  7"  cos.  8-403594 
P  Z  =  52  . .  0  . .  O   cos.  9-789342 
9   =  21  . .  9  . .  29  sec.  0-030310 


ZS   =  91  ..  31  .  7  cos. 


8-42.J24G 


Hence,  from   91°.. 31'..  7" 

Sub.  90  +  celestial  ref.  (33')    90  . .33  . .  0 


Sun's  true  dip  , , 


0 

..58 

..  7 

0 

..  5 

..17 

1 

..  3 

..24 

Lastly,  assuming  the  semi-diameter  P.  S.  There  are  many  convents  on 

of  the  earth =3978  miles.   Then  will  the  side  of  Etna  at  a  much  greater 

the  required  elevation  on  the  side  Etna  height. 

be   J97,8   _  -3978  =  •  6764  Robert  Haceshaw. 


cos.  (1°.  .3'.  .24") 
parts  of  a  mile  =  3571  i  feet. 
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SHORT  LIFE  ANNUITIES. 

Sir,— Your  correspondent  W.  P.,  is 
referred  to  the  Penny  Cyclopedia,  art 
"  Reversion,"  and  to  the  Companion  to 
the  Almanac  for  1840,  art.  1.  After 
studying  these,  he  will  probably  be  of 
opinion  that  the  accurate  method  of 
calculation  there  exhibited  is  quite  as 
easy  as  the  approximate  one  supplied 
by  Mr.  Scott. 

About  ten  years  ago,  I  devised  a 
method  which  differs  from  this,  and  is 
peculiarly  advantageous  in  cases  involv- 
ing more  than  one  life.  As  your  corres- 
pondent's inquiries  extend  to  single 
lives  only,  I  would  not  bring  forward 
my  method  on  the  present  occasion. 

Remaining  yours,  &c. 

J.  W.  WoOLLGAR. 

Lewe»,  May  27, 1841. 


NAUTILUS'S  THEOREM. 

Sir, — I  had  not  an  opportunity  of  see- 
ing the  Magazine  for  June  1U,  until  to- 
day :  I  find  that  Nautilus  has  fulfilled 
his  promise,  by  giving  a  demonstration 
of  his  own  theorem,  (or  rather  one  of  a 
like  kind.)  I  am  very  sorry,  however, 
to  be  obliged  to  state,  and  that  for  a  se- 
cond time,  that  his  demonstration  is  de- 
fective. He  necessarily  supposes  that, 
in  the  continuation  of  the  triangula- 
tion,  (see  his  own  diagram,)  one  of  the 
lines,  say  X  Y,  drawn  at  right  angles  to 
A  C,  must  meet  or  cut  the  straight  line 
A  B  ;  but  for  this  essential  requisite  he 
gives  no  proof  whatever,  but  takes  for 
granted  that  it  must  be  so.  Now,  to 
demonstrate  that  a  straight  line  X  Y 
may  be  drawn  at  right  angles  to  A  C, 
that  will  meet  or  cut  the  line  A  B,  will 
be  found  to  require  a  knowledge  of 
those  properties  of  parallel  lines,  for 
the  truth  of  which  his  own  proposition 
has  been  proposed,  for  the  purpose  of 
proving  the  32nd  of  the  1st  book  of 
Euclid,  independently  of  the  12th  axiom 
or  29th  proposition. 

If  we  could  demonstrate,  without 
overstepping  the  prescribed  limits,  that 
D  £  is  not  greater  than  any  of  the  lines 
E  L,  L  6,  61,  &c,  then  it  might  be 
easily  demonstrated  that  X  Y  will  meet 
or  cut  the  line  A  B ;  but  to  prove  that 
D  E  is  not  greater  than  EL,  L  G,  G  I, 
&c.,  would  again  compel  us  to  trespass 
on  forbidden  ground.  In  fact,  from  any 


propositions  anterior  to  the  27th  we 
can  learn  little  or  nothing  in  respect  of 
the  magnitudes  of  the  segments  DE, 
EL,  LG,  G  I,  &c,  and  consequently 
we  are  at  perfect  liberty  in  making 
any  supposition  on  this  head  we  may 
think  proper.  Thus,  we  may  suppose 
D E  to  be  double  E  L,  EL  double  L  G, 
&c,  then  on  this  supposition,  and  from 
well-known  principles,  DE  +  EL  + 

LG  +,  &c,  to  infinity;  or  DE  + 

2 

+  .5J?#  &c,  to  infinity,  =  2DE;  so 
4 

that  if  D  B  be  greater  than  2  D  E,  the 
line  X  Y  will  never  meet  or  cut  the  line 
ABj  and  there  is  no  proposition  an- 
terior to  the  27th  that  can  exclude  this 
last  supposition. 

It  is  rather  singular,  that  Nautilus 
has  fallen  into  an  error  exactly  of  the 
same  nature  as  that  of  Francischinis, 
late  Professor  of  Mathematics  in  the 
University  of  Bologna,  in  an  attempt 
he  made  to  demonstrate  the  truth  of 
axiom  12th,  book  1st.  See  "Notes, 
page  406,  Plat/fair's  Elements  of  Geo- 
metry." In  conclusion,  I  attach  no 
censure  to  Nautilus:  I  am  fully 
aware  of  the  difficulties  of  the  subject ; 
and  should  he  make  another  attempt, 
I  trust  he  will  be  more  fortunate. 

I  am,  Mr.  Editor, 

Yours,  &c, 

Kinclavi:n. 

July  3,  1841. 


OSCILLATING  ENGINES.— AN  INQUIRY. 

Sir,— I  should  feel  much  gratified  if 
you,  or  some  of  your  numerous  and 
talented  correspondents,  would  state 
wherein  consists  the  superiority  of  the 
"Gorgon"  engines,  of  Messrs.  Sea- 
ward's,  over  the  oscillating  engines  so 
much  used  in  small  river  boats;  and 
why  the  oscillating  cylinders  have  not 
been  applied  to  larger  vessels  ?  In  one 
of  your  former  volumes  it  is  stated,  (I 
think  by  Mr.  Field,)  before  a  committee 
of  the  House  of  Commons,  that  the 
oscillating  cylinders  were  suitable  for 
vessels  of  any  size,  however  large. 
I  am,  Sir, 

Your  obedient  servant, 

Inquirer. 
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walker's  portable  fulcrum,  or  improved  flooring  cramp. 

(Registered  pursuant  to  Act  of  Parliament.) 


The  necessity  for  some  mechanical 
aid  in  laying  flooring-boards  has  led  to 
the  introduction  of  various  contrivances 
for  this  purpose ;  of  several  which  have 
come  under  our  notice,  that  which  we 
ore  about  to  introduce  to  our  readers 

Fig  1. 


This  instrument  in  appearance  some- 
what resembles  a  vice,  as  shown  in  the 
accompanying  engraving.  Fig.  1  is  a 
view  as  seen  edgeways,  and  Fig.  2  an 
inside  view  of  one  of  the  limbs  de- 
tached. It  consists  of  two  limbs,  a  b, 
united  by  a  large  screw  at  c,  and  by  a 
smaller  screw  and  nut,  d,  at  its  upper 
extremity.  The  lower  ends  of  the  limbs 
are  furnished  with  three  rows  of  strong 
teeth,  as  clearly  shown  in  fig.  2. 

The  upper  screw  having  been  ad- 
justed to  a  proper  distance,  the  instru- 
ment is  placed  across  the  joint,  and  the 


seems  to  be  the  simplest,  and  fully 
justifies  the  statement  of  the  ingenious 
inventor,  that  "  it  will  be  found  a  cheap 
and  valuable  contrivance,  always  in- 
suring good  work  with  facility  and 
certainty." 

Fig.  2. 


screw  c  tightened ;  a  wedge  of  hard 
wood  or  iron  is  then  driven  between 
this  fulcrum  and  the  board  to  be  laid, 
which  is  thus  driven  into  close  contact 
with  its  fellow.  The  fulcrum  is  then 
shifted  to  the  next  joint,  and  so  on  till 
the  floor  is  completed. 

These  flooring-cramps  have  been  em- 
ployed in  some  of  the  largest  building 
establishments,  and,  we  hear,  with  uni- 
form success ;  both  masters  and  men 
speaking  in  the  very  highest  terms  of 
praise,  of  the  convenience  and  advan- 
tages resulting  from  their  employment. 
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On  the  Nature,  Properties,  and  Appli- 
cations of  Steam,  and  on  Steam  Na- 
vigation, From  the  Seventh  Edition 
of  the  Encyclopaedia  Britannica.  By 
John  Scott  Russell,  M.A.,  F.R.S.E., 
Vice-President  of  the  Society  of  Arts 
for  Scotland,  fyc.  $c.  Sfc.  Edinburgh : 
Adam  and  Charles  Black.  378  pp. 
12mo.,  with  15  plates. 
Although  the  greater  demand,  of  late 
years,  for  information  on  the  steam- 
engine,  and  its  application  to  naviga- 
tion, is  pretty  well  shown  by  frequent 
new  editions  of  works  on  the  subject ; 
still,  as  a  mere  branch  of  general  know- 
ledge, it  is,  in  relation  to  its  importance 
and  the  interest  of  its  rise  and  progress, 
comparatively  unknown.  Except  the 
professional  man,  or  one  who  may  be 
fairly  classed  among  men  of  science, 
how  few  are  there  of  the  hundreds  of 
thousands  who  yearly  derive  their  chief 
convenience  from  this  wonderful  agent, 
who  know,  or  care  to  know,  any  thing 
about  it !  They  are,  in  the  mass,  as  dull 
and  lethargic  to  its  science,  as  they  are 
careless  of  the  honour  of  their  country 
in  giving  birth  to  its  authors.  And  yet 
we  are  well  assured  that  every  indivi- 
dual would  derive  additional  enjoyment, 
whether  borne  along  on  the  waters  of 
the  Thames,  or  down  the  rapid  stream 
of  the  Rhine,  could  he  visit  the  engine- 
room  with  a  knowledge  of  what  is 
going  on  there.  The  most  surprising 
invention  ever  permitted  to  man  to 
bring  to  perfection;  the  interval  of 
nearly  twenty  centuries  between  its 
origin  and  completion ;  the  deep 
thought,  and  profound  research  in- 
volved in  the  discovery  of  its  prin- 
ciples ;  the  astonishing  expansion  of 
that  element  which  is  its  breath  of  life, 
and  its  magical  contraction  into  its 
former  space;  the  ^od-like  capacity 
of  that  intellect  which  enabled  man 
to  create  a  power  so  far  superior  to 
that  of  man,  and  yet  subservient  to  his 
every  want ;  the  perfection  of  mechan- 
ical science,  by  which  that  power  is 
adapted  to  its  mighty  purposes ;  and 
the  immense  mass  of  matter  set  in  mo- 
tion—its irresistible  strength,  yet  won- 
derful docility;  in  every  aspect,  in  short, 
in  which  it  can  be  viewed,  it  offers  to 
each,  and  all,  from  the  scholar  to 
vol.  xxxv. 


the  veriest  pleasure-seeker,  who  owes 
his  ease  and  safety  to  its  power, 
sources  of  information  as  extensive  in 
the  range  they  embrace,  as  they  are, 
assuredly,  interesting.  What  then  pre- 
vents the  spread  of  this  knowledge  ? 
It  is  the  repulsive  husk  in  which  the 
rich  fruit  is  dressed — the  dry  calculus, 
the  algebraical  formula:,  the  uncouth 
garb,  in  which  our  men  of  science  of 
this  day  wrap  up  their  accumulations, 
that  disgust  the  mere  general  reader. 
The  beauties  of  language,  the  imagina- 
tive simile,  the  metaphorical  allusion — 
given  to  man  for  the  purpose  of  strew- 
ing the  dry  path  of  science  with  flow- 
ers— these  seem  banished  from  most 
of  our  scientific  discourses.  Let  the 
example  of  the  mighty  Bacon  in  past 
days,  and  of  Professor  Whew  ell  in  the 
present,  be  cited  as  evidence  how  de- 
lightfully the  abstrusest  philosophy 
may  be  combined  with  the  elegances 
of  literature.  In  the  "  History  of  the 
Inductive  Sciences  "  of  the  last-named 
author,  we  are  led  on  by  the  beauties 
of  a  fine  poetic  taste,  by  a  wide  range 
of  illustration,  by  original  poetical 
mottos,  and  a  lively  fancy,  each  how- 
ever made  subordinate  to  the  subject, 
and  each,  like  a  small  rivulet,  empty- 
ing itself  into  the  deep  stream  of  his 
philosophy,  till  the  reader  is  enticed 
to  wander  on  its  banks,  and  learn  while 
he  admires. 

We  are  led  to  make  these  remarks 
by  a  new  work  on  Steam,  and  Steam 
Navigation, by  a  gentleman  in  high  esti- 
mation, Mr.  John  Scott  Russell,  in  which 
science  and  interesting  information  are 
equally  combined.  AH  who  wish  to 
have  by  them  the  most  comprehen- 
sive compilation,  and  latest  experi- 
ments on  steam,  as  well  as  all  who 
desire  to  become  acquainted  with  the 
origin  and  progress  of  steam  naviga- 
tion will  find  in  this  work  more  com- 
plete and  various  information  on  both 
points  than  can  be  found  elsewhere. 
Written  for  the  last  edition  of  the  En- 
cyclopaedia Britannica,  it  has  been 
published  as  a  separate  work,  and  may 
please  equally  the  man  of  science  and 
the  man  of  leisure.  To  the  former, 
indeed,  the  work  is  more  particularly 
valuable,  as  it  comprises  not  simply  all 
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the  best  experiments  made  in  this 
country  from  the  time  of  Dr.  Hobison 
and  Mr.  Watt,  to  Dr.  Ure,  on  the  elas- 
tic force  of  steam,  but  also  the  more 
costly  experiments  in  France  and  Ame- 
rica, witn  tables  of  the  former  adapted 
to  English  measures.  The  experi- 
ments made  in  France  were  of  a  very 
grand  description,  the  law  of  the 
elastic  force  of  air  under  high  pres- 
sure being  determined  by  a  column  of 
mercury  from  75ft.  to  80ft.  in  height, 
and  conducted  with  great  care  by  two 
of  the  most  illustrious  of  the  French 
scavans,  MM.  Arago,  and  Dulong, 
whose  names  are  a  sufficient  guarantee 
for  the  accuracy  of  their  results.  We 
may  now  perhaps  Bay  that  these  inves- 
tigations have  removed  the  difficulties 
of  the  question  and  exhausted  it.  To 
collect,  arrange,  and  clearly  to  reduce 
to  our  measures,  all  the  various  experi- 
ments on  this  interesting  subject,  was 
long  an  object  of  importance,  and  we 
are  glad  to  find  that  tnis  has  at  length 
been  accomplished,  and  accomplished 
so  well  by  Mr.  Russell. 

The  author  having  in  his  preface 
modestly  expressed  himself  as  ready  to 
receive  correction  where  he  has  com- 
mitted errors  or  omissions,  we  shall 
draw  his  attention  for  a  second  edition, 
— for  we  doubt  not  it  will  become  a 
standard  work — to  one  or  two  of  the 
former,  and  to  suggest  some  additions 
which  we  think  will  make  the  work 
still  more  complete. 

With  a  praiseworthy  regard  for  the 
honour  of  Great  Britain,  Mr.  Russell 
has  gone  pretty  fully  into  the  inquiry  re- 
specting the  rise  and  progress  of  steam 
navigation,  but  which  nevertheless  he 
has  investigated  in  the  spirit  of  a  philo- 
sopher not  with  the  bias  of  an  indivi- 
dual, like  the  American  Renwicks,  weav- 
ing a  web  of  sophistry  over  the  clearest 
explanations,  and  disturbing  the  sim- 
plicity of  truth  to  secure  the  honour  of 
the  invention  to  their  own  country. 
We  think  Mr.  Russell  has  very  con- 
clusively set  this  question  in  its  true 
light  as  regards  the  claim  of  America, 
and  that  after  reading  the  following 
extract  none  but  the  most  ignorant,  or 
most  wilful  perverter  of  truth  will  at- 
tempt in  future  to  wrest  the  wreath 
from  Great  Britain,  as  the  country 
wherein  was  first  practically  proved 


the  application  of  steam  to  navigation. 
We  will  first  dispose  of  the  claim  of 
America,  and  show  that  it  was  from 
the  knowledge  derived  from  Symington 
that  Fulton  was  enabled  to  build  a 
steam-boat  there,  and  in  a  subsequent 
number  we  will  carefully  investigate 
the  claims  of  Miller,  Taylor,  and  Sym- 
ington in  this  country. 

Mr.  Russell  observes  : 

"  We  have  now  reached  that  point  of  our 
history,  where  the  glory  of  having  introduced 
steam  navigation  to  the  attention  of  the 
world  leaves  its  inventors,  to  irradiate  the 
names  of  others  who  reaped  the  benefit  of 
their  labours.  Of  those  men  who  have  occu- 
pied the  largest  space  in  the  world's  eye,  in 
connexion  with  the  history  of  steam  naviga- 
tion, there  stands  out  first  and  most  promi- 
nent the  name  of  Fulton. 

"Robert  Falton,  an  Irishman  by  blood  and 
an  American  by  birth,  was  born  in  1765,  in 
Little  Britain,  in  the  State  of  Pennsylvania. 
His  parents  were  humble  and  poor,  and  gave 
their  son  no  more  than  the  ordinary  rudi- 
ments of  English  education  at  a  country 
school ;  bat  his  taste  for  mechanics  and 
drawing  developed  itself  in  early  life,  and  at 
the  age  of  seventeen  the.  self-taught  artist 
was  able  to  earn  a  livelihood  by  his  pencil. 
At  the  age  of  twenty-one  he  had  acquired 
the  acquaintance  of  Franklin,  and  had  accu- 
mulated a  sufficient  sum,  from  the  savings  of 
his  industry,  to  purchase  a  farm  for  his 
mother;  and  undertake,  in  1786,  a  journey 
to  En^lnml,  for  the  purpose  at  once  of  culti- 
vating his  art  and  pushing  his  fortune.  In 
both  of  these  he  appears  to  have  been  toler- 
ably successful. 

"  Some  years  after  this,  Mr.  Fulton  ap- 
pears to  have  been  directing  his  attention  to 
mechanical  projects,  for  in  1794  we  find  him 
taking  out  a  patent  for  improvements  in 
canals ;  and  especially  for  a  double  inclined 
plane,  forming  a  substitute  for  locks  in  the 
translation  of  vessels  to  different  levels  on  a 
canal.  He  now  began  to  assume  the  title  of 
Civil  Engineer,  under  which  title  be  brought 
out  a  treatise  on  Canal  Navigation.  About 
the  year  1797t  Mr.  Fulton  emigrated  to 
Paris,  where  he  resided  for  the  seven  follow- 
ing years,  in  the  house  of  his  countryman, 
Joel  Barlow.  Here  be  endeavoured,  by  as- 
siduous study,  to  supply  the  deficiencies  of 
his  early  education,  and  became  the  inventor 
and  proprietor  of  panoramic  exhibitions.  But 
the  principal  subject  that  occupied  his  atten- 
tion during  this  period  of  time  seems  to  have 
been  a  project  of  submarine  warfare,  subma- 
rine locomotion,  and  submarine  explosions. 
To  this  subject  he  appears  to  have  devoted 
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himself  with  all  the  energy,  and  we  may  say 
with  all  the  infatuation,  of  a  most  sanguine 
schemer.    In  1801  we  find  him  at  the  har- 
bour of  Brest,  making  experiments  with  his 
submarine  boat,  which  he  called  the  Nautilus, 
attempting  to  blow  up  the  English  ships  then 
blockading  the  coast  of  France,  with  his  sub- 
marine bombs  or  torpedoes.  The  only  result 
of  his  labours,  however,  was  this,  that  on 
one  occasion  he  got  very  near  an  Euglish 
seventy-four,  which  moved  out  of  the  way 
just  before  he  had  time  to  blow  her  up. 
"  Disappointed  in  France,  Mr.  Fulton  opened 
a  negociation  with  the  British  Goveroment, 
to  apply  himself  with  equal  ingenuity  to  the 
invention  of  machinery  calculated  to  blow  up 
his  former  allies,  the  French;  but  in  this  at- 
tempt he  was  equally  unsuccessful. 
"  Mr.  Fulton  was  obviously  one  of  those  men 
who  delight  in  the  exciting  occupation  of  fol- 
lowing out  new  schemes  and  projects ;  and  it 
is  nut  a  little  curious  that  he  should  have  ar- 
rived in  England  just  before  the  date  of  the 
trial  of   the  Dalswinton  and  the  Carron 
steam-boats,  so  that  his  attention  must  have 
been  very  naturally  attracted  to  so  interest- 
ing a  mechanical  subject ;  that  his  attention 
was  so  directed  is  shown  from  sketches  and 
memoranda  on  the  subject,  found  among  bis 
papers.    We  also  find  him  writing  to  Scot- 
land, to  obtain  information  regarding  Mr. 
Miller's  vessels.  But  it  does  not  appear  that 
the  subject  was  seriously  entertained  by  Mr. 
Fulton  until  an  ulterior  period,  at  which  we 
shall  now  resume  the  thread  of  our  history 
of  steam  navigation. 

"  While  Mr.  Fulton  was  in  Paris,  he  appears 
to  have  entered  into  conversation  with  Chan- 
eellor  Livingstone,  at  that  time  (1801)  the 
representative  of  America  at  the  court  of 
France,  concerning  the  importance  of  the  new 
application  of  steam  power  to  the  navigation 
of  the  lakes  and  rivers  of  their  own  country. 
It  should  be  premised,  that  Livingstone  had 
himself  been  engaged  about  nine  years  after 
Miller's  successful  experiments,  in  an  attempt 
to  introduce  steam  navigation  in  America,  in 
which  be  was  conjoined  with  a  person  of  the 
name  of  Nisbet.and  assisted  by  the  mechanical 
talent  of  Mark  I.  Brunei,  the  engineer,  whose 
ingenuity  has  gained  him  so  much  reputation 
in  other  departments  of  mechanical  combina- 
tion ;  but  the  attempt  had  entirely  failed, 
and  did  not  produce  a  speed  of  three  miles  an 
hour,  and  the  project  was  abandoned.  Mr. 
Livingstone,  however,  spoke  to  Mr.  Fulton 
of  his  intention  to  resume  the  subject  on  his 
return  to  America,  and  desired  him  to  co- 
operate with  him  in  the  enterprise,  and  to 
direct  his  talent  for  mechanical  combination 
towards  that  object  Mr.  Fulton  at  once 
agreed  to  devote  to  the  subject  as  much  time 
as  he  could  spare  from  bis  favourite  schemes 
of  submarine  explosion. 


41  We  have  great  pleasure  in  bearing  tes- 
timony to  the  judgment  with  which  Mr 
Fulton  proceeded  in  commencing  his  career 
in  steam  navigation.  Mrs.  Barlow,  the  lady 
of  his  friend  already  noticed,  was  ordered  to 
Plombieres  by  ber  physicians,  in  the  spring 
of  1 802,  and  was  accompanied  by  Mr.  Fulton, 
who  forthwith  employed  his  leisure  in  experi- 
ments ou  models,  for  which  the  small  stream 
that  runs  through  that  village  afforded  ade- 
quate facilities.  He  appears  to  have  been 
satisfied  that  endless  chains,  with  floats  at- 
tached to  them,  made  to  revolve  by  wheels  on 
the  surface  of  the  water,  were  the  best  appa- 
ratus, and  therefore  preferable  to  Mr.  Miller's 
paddle-wheels. 

44  But  Mr.  Fulton  found  he  had  been 
anticipated  in  this  idea  by  a  Frenchman, 
named  Des  Blancs,  who  bad  taken  a  patent 
for  propelling  boats  by  what  he  called  chap- 
lets,  which  were  exactly  Fulton's  endless 
chains,  and  had  also  made  experiments  with 
them  at  great  expense,  without  commensu- 
rate success.  Mr.  Fulton  was  thus  thrown 
back  upon  Mr.  Miller's  original  plan  of 
propelling  by  the  steam-engine  acting  on 
paddle  wheels.  He  accordingly,  in  the  win- 
ter of  1802-3,  made  a  small  model,  and 
wrote  a  description  of  a  small  steam-boat 
with  paddle-wheels. 

44  About  the  same  time,  Mr.  Livingstone 
and  Mr.  Fulton  commenced  the  construction 
of  an  experimental  steam-boat  on  a  larger 
scale.  It  was  launched  in  the  spring  of 
1803,  on  the  Seine,  below  Paris,  and  the 
Steam  engine  and  boilers  were  put  on  board. 
Mr.  Fulton  had,  however,  made  the  same 
mistake  which  many  steam-boat  builders 
have  done  at  a  much  later  date ;  he  mis- 
calculated the  strength  of  his  vessel,  and 
when  the  weight  of  the  machinery  was 
placed  in  the  centre,  she  broke  through  the 
middle  and  went  to  the  bottom. 

44  The  shattered  vessel  was  raised,  and 
was  found  to  be  almost  entirely  broken  up. 
How  admirable  are  the  lesBons  inculcated 
by  a  thorough  failure  I  The  American 
steam-boats  have  ever  since  been  distin- 
guished by  the  excellence  of  the  strong  and 
light  framing  by  which  their  slender  vessels 
are  enabled  to  bear  the  weight  and  strain  of 
their  large  and  powerful  engines. 

44  This  disaster  compelled  Mr.  Fulton  to 
devise  the  means  of  so  strengthening  a  ves- 
sel, as  to  carry  with  safety  her  engines  and 
machinery.  He  was  obliged  to  set  about 
building  an  almost  entirely  new  vessel  to 
carry  his  machinery,  which  suffered  very 
little  from  its  submersion,  and  at  length  in 
August  1803,  Mr.  Fulton  made  an  experi- 
ment on  his  vessel.  The  vessel  was  sixty- 
six  feet  long,  and  eight  feet  wide,  but  she 
moved  so  Blowly  as  to  be  altogether  a  failure. 
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"  It  was  soon  after  this  experiment  with 
the  steam-vessel,  that  Mr.  Fulton  came  over 
to  Britain  for  the  purpose  of  engaging  in 
the  torpedo  warfare,  and  turning  those 
dreadful  submarine  engines  against  his  allies 
in  France.  It  will  be  readily  conceived, 
that  after  having  encountered  so  many  dif- 
ficulties in  his  own  attempt  at  steam  navi- 
gation, he  would  not  allow  any  opportunity 
to  escape,  of  obtaining  information  regard- 
ing the  progress  which  had  been  made  in 
Scotland  since  his  departure ;  especially  as 
the  performance  of  his  experimental  vessel , 
notwithstanding  his  having  employed  Mr. 
Miller's  plan  of  propelling  by  wheels  had 
fallen  so  far  short  of  the  performance  of 
both  the  first  and  second  vessels  con- 
structed by  Miller,  Symington  and  Taylor. 
Now  our  readers  will  recollect  that  before 
the  date  of  Mr.  Fulton's  return  to  Britain, 
1803,  Mr.  Symington  had  constructed  a 
third  steam- vessel,  with  which,  even  on  the 
canal,  he  obtained  the  velocity  of  six  miles 
an  hour.  We  may  also  add,  that  the  fame 
of  Mr.  Symington's  experiments  had  by 
this  time  attracted  much  attention  through- 
out Great  Britain,  and  he  had  already  re- 
ceived an  order  from  the  Duke  of  Bridg- 
water to  construct  steam-vessels  on  his  plan, 
for  hia  canal.  We  accordingly  find  that 
Mr.  Fulton  availed  himself  of  his  residence 
in  Britain,  to  pay  a  visit  to  the  scene  of 
these  successful  experiments.  It  is  clearly 
established,  that  while  Mr.  Symington  was 
carrying  on  his  experiments  under  lord 
Dundas  with  his  third  steam-vessel,  and  en- 
deavouring to  introduce  steam  as  the  towing 
power  on  canals,  the  following  occurrence 
took  place : — Mr.  Fulton  called  upon  Mr. 
Symington,  and  introducing  himself,  told 
him  that  being  about  to  return  to  America, 
he  had  heard  of  the  steam-boat  experiments, 
and  could  not  leave  Great  Britain  without 
first  waiting  on  Mr.  Symington,  in  the  hope 
of  being  allowed  to  see  the  boat,  and  to 
obtain  such  information  about  it,  as  he  (Mr. 
Symington)  might  be  willing  to  communi- 
cate. Mr.  Fulton  then  mentioned,  that, 
however  advantageous  steam  navigation 
might  prove  to  Great  Britain,  it  would  cer- 
tainly become  much  more  so  in  America, 
on  account  of  the  many  extensive  navigable 
rivers  in  that  country,  and  as  timber  of  the 
best  quality  both  for  building  the  vessel  and 
affording  fuel  to  the  engine  could  be  pur- 
chased there  at  small  expense,  Mr.  Fulton 
expressed  bis  opinion  that  it  could  hardly 
fail  to  become  beneficial  to  trade  in  that 
part  of  the  world.  Mr.  Symington  accord- 
ingly gave  him  all  the  information  be  de- 
sired, and  put  himself  to  considerable  trouble 
for  the  purpose  of  affording  him  the  best 
opportunity  of  satisfying  himself  of  the  com- 


plete  success  of  steam  navigation  at  that 
time  in  Scotland.  Our  readers  will  not,  we 
hope,  be  displeased  to  have  an  account  of 
the  trip,  from  Mr.  Symington  himself,  an 
account  corroborated  by  the  evidence  of  re- 
spectable witnesses. 

"  Mr.  Symington,  after  giving  an  account 
of  Mr.  Fulton's  introducing  himself,  and  of 
a  conversation  between  them,  in  which  the 
latter  proposed  that  they  should  participate 
in  the  advantages  to  be  derived  1  from  carry- 
ing the  plan  into  North  America'  continues  : 
*  Mr.  Fulton  having  thus  spoken,  in  com- 
pliance with  his  most  earnest  request  I 
caused  the  engine  fire  to  be  lighted  up,  and 
in  a  short  time  thereafter  put  the  steam-boat 
in  motion,  and  carried  him  from  lock  No.  16, 
where  the  boat  then  lay,  four  miles  west  on 
the  canal,  and  returned  to  the  place  of  start- 
ing, in  one  hour  and  twenty  minutes,  to  the 
great  astonishment  of  Mr.  Fulton  and  seve- 
ral other  gentlemen,  who  at  our  outset 
chanced  to  come  on  board. 

"  *  During  the  above  trip,  Mr.  Fulton  asked 
if  1  had  any  objections  to  his  taking  notes 
respecting  the  steam-boat?  to  which  ques- 
tion, I  said,  none ;  as  I  considered  the  more 
publicity  that  was  given  to  any  discovery 
intended  for  general  good  so  much  the  bet- 
ter; and  having  the  privilege  secured  by 
Letters  Patent,  I  was  not  afraid  of  his  mak- 
ing any  encroachment  upon  my  rights  in 
the  British  Dominions,  though  in  the  United 
States,  I  was  well  aware,  I  had  no  power  of 
control.  In  consequence  he  pulled  out  a 
memorandum  book,  and  after  putting  seve- 
ral pointed  questions  respecting  the  general 
construction  and  effect  of  the  machine,  which 
I  answered  in  a  most  explicit  manner,  he 
jotted  down  particularly  every  thing  then 
described,  with  his  own  remarks  upon  the 
boat,  while  moving  with  him  on  board 
along  the  canal ;  but  he  seems  to  have  been 
altogether  forgetful  of  this,  as,  notwithstand- 
ing his  fair  promises,  I  never  heard  any- 
thing more  of  him  till  reading  in  a  news- 
paper an  account  of  his  death.' 

"  We  may  readily  judge  of  Mr.  Fulton's 
astonishment,  when  he  saw  that  success- 
fully accomplished  in  a  remote  corner  of 
Scotland,  by  a  plain  unpretending  man,  to 
which  he  had  applied  so  much  study  and 
talent  in  vain.  He  had  been  propelled  in  a 
boat  driven  by  paddles,  in  a  narrow  and 
difficult  canal,  at  a  rate  of  more  than  six 
miles  an  hour  ;  whereas  in  his  own  vessel 
he  had  not  got  a  speed  of  three.  He  was 
not  slow  to  avail  himself  of  his  newly- 
acquired  knowledge.  He  waited  on  the 
younger  Mr.  Watt,  of  Bolton  and  Watt,  at 
their  establishment  near  Birmingham,  and, 
under  a  feigned  name,  made  proposals  to 
them  to  assist  him  by  the  construction  of  a 
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steam-engine  salted  to  the  purpose  of  pro- 
pelling a  steam -vessel.  The  disguise  of 
Fulton,  for  whatever  purpose  assumed,  was 
soon  found  out.  Mr.  Watt  did  not,  how- 
ever, allow  this  '  indirection*  to  interfere 
with  the  fulfilment  of  his  bargain,  and  an 
engine  to  be  calculated  for  the  propulsion 
of  a  vessel  at  the  desired  speed  was  accord- 
ingly put  in  hand  for  Messrs.  Liviogstone 
and  Fulton. 

"  Fulton  having  met  with  as  little  suc- 
cess in  his  plan  of  blowing  up  French  fri- 
gates with  English  gunpowder,  as  he  had 
formerly  obtained  in  his  attempts  to  blow 
op  British  frigates  with  French  gunpowder, 
did  not  remain  long  in  England.  He  re- 
turned with  his  friend  Mr.  Livingstone  to 
America,  where  the  marine  engine  of 
Messrs.  Bolton  and  Watt  was  about  to 
follow  them.  In  the  mean  time,  the  suc- 
cess of  Mr.  Symington's  boat  had  given 
them  confidence  and  instruction  ;  and  Mr. 
Livingstone  had  written  to  America,  and 
secured  the  monopoly  of  steam  navigation 
to  Fulton  and  himself,  in  the  state  of  New 
York,  for  their  invention  of  steam-boats. 

"  It  was  in  1806  that  Bolton  and  Watt's 
marine  engine  reached  America.  It  was 
used  to  propel  the  boat  on  Mr.  Miller's 
plan,  by  the  use  of  paddle-wheels.  The 
shell  of  the  vessel  was  launched  in  the 
spring  of  1807,  from  the  building  yard  of 
Charles  Brown,  on  the  East  (Hudson) 
River;  she  was  named  the  Clermont,  (the 
name  of  Livingstone's  residence,)  and  at- 
tained a  speed  of  nearly  five  miles  an  hour. 
It  is  worthy  of  remark,  in  justice  to  the 
inventors  of  steam  navigation,  that  the  first 
vessel  of  Miller,  Symington,  and  Taylor 
had  a  velocity  of  more  than  five  miles  an 
hour,  in  1788 ;  and  their  second,  in  1789, 
went  at  a  rate  of  nearly  seven  miles  an 
hour  ;  while  Mr.  Fulton,  their  imitator  and 
follower,  had  himself  been  taken  at  a  speed 
of  above  six  miles  an  hour  by  Symington, 
in  a  narrow  canal,  several  years  prior  to 
this  date.  The  reader  will  easily  under- 
stand that  this  performance  on  the  part  of 
the  Clermont,  even  with  the  advantage  of 
Mr.  Watt's  excellent  engine,  was  such  as 
to  fall  far  short  of  Mr.  Fulton's  expecta- 
tions. Such  is  the  history  of  the  introduc- 
tion of  steam  navigation  in  America,  in 
imitation  of  what  had  already  been  accom- 
plished in  Scotland. 

"  Although  the  invention  of  steam  navi- 
gation was  thus  perfected  in  Scotland,  and 
thence  transplanted  directly  by  Fulton  to 
America,  the  mercantile  success  of  the 
young  art  was  much  more  immediate  and 
rapid  in  the  new  soil  than  in  the  old  coun- 
try. In  the  old  country,  overgrown  with 
old  habits  and  prejudices,  the  young  plant 


was  overtopped  and  choked  up,  so  that  its 
progress  was  slow  and  difficult ;  while  in 
the  new  and  unoccupied  field  of  America, 
watered  by  her  mighty  navigable  rivers,  it 
was  early  fostered  and  brought  to  maturity, 
so  as  to  supply  at  once  a  new  medium  of 
communication,  expressly  suited  to  the 
singular  position  and  character  of  that 
young  country. 

"  It  may  not  be  uninteresting,  and  must 
certainly  be  instructive,  to  follow  for  a 
short  time  the  young  art  of  steam  naviga- 
tion, transplanted  from  Scotland  to  the 
new  world,  in  its  rapid  progress  towards 
maturity.  We  have  seen  Mr.  Fulton's  first 
boat,  the  Clermont,  launched  and  set  in 
motion  in  the  spring  of  1807.  The  fol- 
lowing account  of  the  first  experiment  is 
given  with  much  naivete"  by  the  American 
biographer  of  Fulton  : — 4  Mr.  Livingstone 
and  Mr.  Fulton  had  invited  many  of  their 
friends  to  witness  the  first  trial.  Nothing 
could  exceed,'  says  he,  '  the  surprise  and 
admiration  of  all  who  witnessed  the  experi- 
ment. The  minds  of  the  most  incredulous 
were  changed  in  a  few  minutes.  Before 
the  boat  had  made  the  progress  of  a  quar- 
ter of  a  mile,  the  greatest  unbeliever  must 
have  been  converted.  The  man  who,  whilst 
he  looked  on  the  expensive  machine, 
thanked  his  stars  that  he  had  more  wisdom 
than  to  waste  his  money  on  such  idle 
scheme?,  changed  the  expression  of  his 
features  as  the  boat  moved  from  the  wharf, 
and  gained  her  speed ;  his  complacent  smile 
gradually  stiffened  into  an  expression  of 
wonder.  The  jeers  of  the  ignorant,  who 
had  neither  sense  nor  feeling  enough  to 
suppress  their  contemptuous  ridicule  and 
rude  jokes,  were  silenced  for  a  moment  by 
a  vulgar  astonishment,  which  deprived  them 
of  the  power  of  utterance,  till  the  triumph 
of  genius  extorted  from  the  incredulous 
multitude  which  crowded  the  shores  shouts 
and  acclamations  of  congratulation  and 
applause.'  The  boat  had  not  been  long 
under  way  when  Fulton  ordered  her  engine 
to  be  stopped.  The  paddle-floats  were  too 
deeply  immersed  in  the  water,  and  he  had 
them  brought  nearer  to  the  centre,  so  aa  to 
lessen  the  diameter  of  the  wheel,  and  take 
less  hold  of  the  water ;  and  when  they 
were  again  put  in  motion,  it  was  manifest 
that  the  alteration  had  increased  the  speed 
of  the  boat." 

{To  be  continued.) 

PAINTING  WITH  COLOURLESS  FLUIDS. 

At  a  recent  conversazione  of  the  Society 
of  British  Artists,  Pall  Mall,  Mr.  Stephens, 
of  Stamford-street,  exhibited  a  novel  kind 
of  experiment,  peculiarly  interesting  to  art- 
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tats.  He  showed  the  possibility  of  painting 
coloured  drawings  (without  using  any  visible 
colour)  by  the  effect  of  chemical  combination. 
In  other  words,  the  colours  were  developed 
in  the  process  of  painting  from  the  liquids 
used.  Colourless  liquids  were  applied  to  the 
surface,  and  by  using  them  successively,  and 
combining  them  with  due  reference  to  their 
chemical  qualities  of  producing  particular 
colours,  a  very  novel  and  striking  effect  was 
produced.  Mr.  Stephens  clearly  demonstra- 
ted the  possibility  of  painting  pictures  by 
this  novel  method,  and  one  advantage  at- 


tending its  adoption  would  be,  that  the 
colours  not  being  produced  until  they  had 
entered  into  combination  with,  and  dyed  the 
texture  of  tbe  fabric  operated  upon,  the  pic- 
ture would  not  be  liable  to  erasure  by  fric- 
tion, as  when  precipitated  colours  only  (as  in 
the  ordinary  method  of  painting)  are  used. 
Of  course  a  very  minute  acquaintance  with, 
the  chemical  nature  of  colours,  and  the  com- 
binations of  which  they  are  susceptible, 
would  be  necessary  to  the  artist  who  would 
wish  to  execute  with  success  this  novel  style 
of  painting. 


NEW  MOTITE  POWER  APPLIED  TO  PUMPING. 
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Sir, — A  simple  contrivance  is  about 
being  erected  near  Brixham,  Devon- 
shire, by  a  Mr.  Prior,  for  the  purpose 
of  raising  water  for  washing  ore,  and 
which  promises  to  be  a  great  and  gene- 
ral benefit,  making  useful  a  power, 
whose  visitation  has  generally  been 
accompanied  with  horrible  devastation. 
Mr.  Prior  has  succeeded  in  obtaining  a 
motion  to  work  a  pump,  by  the  action 
of  the  tide  and  waves.  Two  pieces  of 
timber,  a  a,  are  laid  out  into  the  sea  in 
a  slanting  direction  as  far  as  low  water 
mark,  and  are  strongly  secured  by  iron 
work  to  the  rocks;  these  timbers  are 
about  4  feet  asunder,  having  a  groove 
in  each.  A  strong  cask  b,  having  two 
gudgeons,  slides  up  and  down  in  these 
grooves,  so  that  the  least  motion  of  the 
waves  causes  the  cask  to  rise  and  fall. 
Attached  to  the  centre  of  the  cask,  there 


is  an  eye  of  iron,  into  which  a  chain  is 
fixed  that  runs  over  the  pulley  c,  and  is 
attached  to  the  bucket  of  a  pump  of 
large  dimensions.  The  bucket  of  this 
pump  is  of  sufficient  weight  to  sink  of 
itself,  keeping  the  chain  tight,  having 
room  enough  to  traverse,  so  as  to  allow 
for  the  rising  and  falling  of  the  tides 
the  cask  is  about  half  filled  with  stone  :, 
so  as  to  counteract  its  buoyancy. 

We  must  leave  it  to  time  to  establish 
the  value  of  this  simple  discovery ;  if 
worked  upon  a  larger  scale  an  immense 
body  of  water  might  be  raised  to  any 
height  by  this  power,  and  being  caught 
in  reservoirs,  might  be  made  applicable 
to  drive  any  sort  of  machinery  by  means 
of  water-wheels. 

Yours,  &c. 

A  Constant  Reader. 
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oilcrest's  mortiferous  ordnance. 


Sir,— If  you  think  the  following  de- 
scription of  a  gun  which  I  exhibited 
on  the  24th  of  October,  1828,  before 
the  Marquis  of  Anglesey,  Major-Ge- 
neral Smith,  &c,  at  the  Phoenix-park, 
Dublin,  worthy  of  a  place  in  your  Ma- 
gazine, its  insertion  will  oblige 

Your  most  obedient, 

John  Gilcrest. 

M,  Constitution-lull,  Dublin, 
July  7,  1841. 

Description  of  the  Gun. 
This  gun  is  loaded  at  the  breech, 
with  ball  cartridge,  and  the  breech  is 
closed  by  means  of  an  iron  cylinder, 
which  revolves  at  right  angles  to  the 
bore.  This  cylinder  has  an  aperture, 
corresponding  to  the  bore  of  the  gun, 
pierced  through  it  transversely,  by 


which  means,  in  every  revolution  of 
the  cylinder,  the  breech  is  twice  opened 
and  twice  shut.  The  breech  oeing 
open,  the  gun  is  loaded  by  a  man  who 
stands  behind  it,  who  drops  a  cartridge 
into  a  trough,  and  thrusts  it  through 
the  opening  in  the  cylinder  with  an 
iron  rod,  which  is  affixed  to  the  gun 
for  that  purpose :  on  turning  the  cy- 
linder a  quarter  of  a  circle,  by  a  lever, 
which  is  held  by  another  man,  the  bore 
is  closed,  and  the  gun  is  fired  by  bring- 
ing a  vent  in  the  cylinder,  which  primes 
itself  during  the  revolution,  to  a  port- 
fire fixed  to  the  gun,  and  constantly 
burning.  The  gun  can  thus  be  made 
to  fire  forty  or  fifty  times  in  a  minute, 
that  is,  one  shot  every  second. 
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SPECIFICATIONS  OF  RECENT  ENGLISH  PATENTS. 


CAUSE  OF  RAIN  DURING  THUNDER  STORMS 
— AN  INVUIRY. 

Sir, — I  shall  be  much  obliged  by  your 
noticing  the  following  inquiry  in  your  Mag- 
azine, if  the  subject  be  not  too  inappropriate 
for  its  pages,  viz.,  whether  the  electric  flash, 
or  the  vibration  produced  in  the  atmosphere 
by  the  thunder,  may  be  regarded  as  the  pnn~ 
cipal  cause  of  rain  during  a  thunder  storm  ? 
I  am,  Sir, 

Yours  respectfully, 

An  Old  Subscriber. 

Derby,  July  8,1841. 

A  POPULAR  MISQUOTATION  CORRECTED. 

Sir, — "  Coincidence  of  ideas  is  somewhat 

remarkable,"  says  Professor  Murray,  in  hi* 

notice  of  my  recommendation  of  the  use  of 

the  gong  on  board  steam  vessels  in  a  fog. 

Permit  me  to  notice  anotber  instance  in 

which  the  Professor  and  myself  held  similar 

notions.    It  is  of  a  more  trivial  character, 

certainly,  but  may  be  a  service  to  those  who, 

like  myself,  Mr.  Murray,  and  thousands  of 

others,  have  made  the  old  Master  Butler  talk 

nonsense.    In  the  couplet  attributed  to  him 

by  the  Professor,  in  his  remarks  on  Davy's 

Lamp,  he  is  made  to  say, 

"  He  that's  convinced  against  his  will. 
Is  of  the  same  opinion  still." 

That  such  were  the  words  of  Hudibras  so 
firmly  was  I  convinced,  that,  a  short  time 
since,  I  was  fool  enough  to  bet  a  trifling 
wager  upon  it ;  but  on  reference  to  the  ori- 
ginal book  I  found  that  the  real  words  are — 
"  He  who  complies  against  his  will, 
Is  of  his  own  opinion  still." 

Hudibras  Part  3,  Canto  3. 

I  am,  Sir,  &c. 

Thomas  Sheppard. 

Portsmouth,  June  2, 1841. 

BOOTMAKER'S  BLOCKING  MACHINE. 

Sir, — Some  time  back  there  was  a  notice 
in  your  magazine  of  a  bootmaker's  improved 
blocking  machine,*  and  also  a  letter  from  a 
bootmaker  on  the  subject,  recommending  it 
to  the  notice  of  machinists  in  order  to  pro- 
duce machines  at  a  price  which  would  place 
them  within  the  reach  of  the  generality  of 
bootmakers.  This  I  hear  has  been  attended 
to,  and  I  am  told  that  some  one  at  Pimlico 
makes  them  at  £12  each;  but  although  I 
have  made  inquiries  of  several  in  the  trade, 
I  cannot  find  either  the  name  or  address  of 
the  manufacturer.  If  any  of  your  readers 
can  supply  this  information,  I  shall  be  much 
obliged  by  their  doing  so. 

I  remain,  Sir,  yours  respectfully, 
A  Bootmaker. 

37,  Leicester  Square,  June  18, 1841. 

•  Vol.  xxxiii.  p.  266. 


ABSTRACTS  OF  SPECIFICATIONS  OF  INOLT8H 
PATENTS  RECENTLY  ENROLLED. 

•##  Patentees  wishing  for  more  full  ab- 
stracts of  their  Specifications  than  the  present 
regulations  of  the  Registration  Offices  will  ad- 
mit, of  our  giving,  are  requested  to  favour  us 
with  the  loan  of  their  Specifications  for  the 
purpose. 

John  Beattie,  of  Portland-place, 
Wandsworth-road,  Surry,  Engineer,./^ 
certain  improvements  in  locomotive  engines,  and 
in  carriages,  chairs,  and  wheels,  for  use  upon 
railways;  and  certain  machinery  for  use  in  the 
construction  of  parts  of  sveh  inventions.  Petty 
Bag  Office,  June  16,  1841. 

The  first  improvement  consists  of  an  ar- 
rangement of  apparatus  for  increasing  the 
adhesion  of  the  driving-wheels  of  locomotive 
engines  on  the  rails.    At  the  hinder  part  of 
the  locomotive  engine  there  is  a  vertical  shaft, 
having  at  its  upper  end  a  handle,  and  on  its 
lower  end  a  bevel  wheel,  which  communicates, 
through  a  second,  to  a  third  wheel  on  the  end 
of  a  horizontal  shaft  extending  along  one 
side  of  the  engine.    This  shaft  has  a  right  . 
and  a  left-banded  screw,  placed  some  distance 
apart,  each  of  which  takes  into  a  worm-Vheel 
keyed  or  two  vertical  shafts,  the  ends  of 
which  terminate  in  right  and  left-handed 
screws  working  in  four  shackles ;  the  two 
lowef  shackles  are  attached  to  the  engine- 
frame,  and  the  two  upper  ones  to  the  ends  of 
the  spring  on  that  side  of  the  engine,  so  that 
the  shackles  will  either  approach  or  recede 
from  each  other,  according  to  the  direction 
in  which  the  handle  is  turned.     As  the 
shackles  are  made  to  approach  each  other, 
the  weight  of  the  engine  will   be  thrown 
proportiooably  on  to  the  spring,  which,  press- 
ing down  a  prop  upon  the  top  step  in  the 
axle-box  of  the  driving-wheel,  will  increase 
the  adhesion  of  the  wheel  to  the  rail.  The 
same  apparatus  is  applied  to  both  sides  of 
the  engine,  and  an  arrangement  is  shown  for 
preventing  too  much  weight  being  thrown 
upon  the  wheels. 

The  second  improvement  is  a  new  buffing 
apparatus.  The  inner  end  of  a  buffing-rod 
is  keyed  into  a  flanged  socket,  in  which  a 
piece  of  soft  wood  is  fitted  with  its  fibres  at 
right  angles  to  the  buffer-rod ;  the  socket 
works  along  a  pair  of  guides  affixed  to  the 
framing.  The  space  between  the  socket  and 
an  abutment  attached  to  the  centre  of  the 
under  side  of  the  carriage  is  filled  alternately 
with  blocks  of  wood  and  elliptic  springs,  kept 
in  their  places  by  iron  pins. 

The  third  improvement  is  a  break  for  rail- 
way carriages.  In  front  of  the  carriage  there 
is  a  vertical  shaft  and  handle,  having  at  its 
lower  end  a  pinion  which,  by  suitable  gear- 
ing, works  a  number  of  levers,  of  which  there 
arc  two  to  each  wheel.   Each  of  these  levers 
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has  two  arms  attached  to  it  hy  joints ;  a 
spring  plate  extends  between  and  is  jointed 
to  these  arms.  In  front  of  the  spring-,  a 
platted  rope  is  secured  to  the  arms,  which,  by 
turning  the  vertical  shaft,  is  brought  in  con. 
tact  with  the  periphery  of  the  wheels,  adapt- 
ing itself  thereto  by  means  of  the  spring.  A 
Ixvel  pinion  slides  on  the  upper  end  of  the 
vertical  shaft,  which,  by  means  of  a  treadle, 
can  be  thrown  into  gear  with  another  similar 
wheel  on  a  crank-shaft,  which  works  an  ap- 
paratus by  which  air  is  pumped  into  a  vessel 
on  the  top  of  the  carriage,  which  is  furnished 
with  a  whistle,  by  which  a  signal  can  be 
given  to  the  engine-driver.  The  break  and 
whistle  can  be  worked  together  or  separately, 
at  the  discretion  of  the  guard. 

The  fourth  improvement  is  a  coupling 
chain  for  railway  carriages,  consisting  of  two 
shackles,  through  the  inner  ends  of  which 
two  jointed  tension-rods  work  ;  on  the  end 
of  each  rod  a  cross- head  is  fastened  which 
works  along  the  inside  of  the  shackle.  The 
spaces  between  the  cross-heads  and  the  inner 
end  of  the  shackles  is  filled  with  spiral  or 
elliptic  springs,  or  these  and  pieces  of  wood, 
so  as  to  form  a  coupling  chain  that  will  be 
elastic  when  pulled  in  the  direction  of  its 
length. 

The  fifth  improvement  is  a  railway  chair, 
cast  with  a  space  in  the  bottom,  into  which 
a  piece  of  compressed  oak  or  other  hard 
wood  is  placed,  and  upon  this  the  rail  is 
seated  ;  a  space  is  also  left  in  the  inside 
cheek  of  the  chair,  in  which  a  piece  of 
compressed  wqod  is  inserted,  and  the  wood 
key  then  driven  in. 

The  sixth  improvement  consists  in  a  new 
mode  of  constructing  railway  wheels,  so  as 
to  be  uniformly  elastic  in  all  parts  of  their 
periphery,  and  in  the  formation  of  an 
outer  tire,  separate  and  distinct  from 
the  inner  tire;  and  also  the  construction 
of  the  flange  and  inner  tire  in  one  piece. 
The  nave  of  the  wheel  is  of  cast  iron  with 
radial  mortises,  into  which  pieces  of  wood 
are  pressed  ;  the  fibre  in  the  centre  of  each 
piece  being  a  portion  of  a  radius  of  the 
wheel ;  the  shoulder  of  these  mortise  pieces 
bear  on  pieces  of  wood,  the  fibre  of  which  is 
at  right  angles  to  the  plane  of  the  wheel, 
and  their  extremities  are  secured  by  dove- 
tailed pieces  of  wood.  The  wheel  being 
turned  in  the  lathe,  the  inner  tire  is 
shrunk  on,  with  as  much  flange  on  the 
inside  of  it  as  the  expansion  will  allow ;  it 
has  also  a  flange  to  guide  the  wheel  on  the 
rail.  The  outside  of  the  inner  tire  is  then 
turned  conical,  with  the  greatest  diameter 
to  the  outside  of  the  wheel,  and  the  outer 
tire  of  shear  steel  shrunk  on. 

A  kind  of  hydraulic  press,  for  pressing 


the  mortise  pieces  into  the  nave  of  the 
wheel  simultaneously  is  shown  and  described. 

The  claim  is,  1.  To  the  construction  of 
apparatus,  und  its  application,  for  increasing 
the  adhesion  of  the  driving  wheels  of  loco- 
motive engines  on  the  rails,  as  described. 
2.  To  the  application  of  wood  to  buffing 
apparatus,  in  the  manner  described,  and  the 
combination  therewith  of  elliptic  or  segment 
springs.  3.  To  the  moveable  arm  of  the 
break,  and  the  flat  spring  in  conjunction 
with  them,  and  also  the  application  of  the 
platted  rope,  for  the  purposes  of  breaking. 
Also  the  combination  of  the  whistle  with 
the  break  in  the  manner  described.  4.  To 
the  improved  coupling  chain,  whether  con- 
structed altogether  on  the  principle  of  the 
buffing  apparatus,  or  with  spiral  springs, 
or  partly  on  one  principle  and  partly  on  the 
other.  5.  The  mode  of  constructing  the 
iron  part  of  the  chair,  and  arranging  the 
wooden  portion  of  it,  so  that  the  rail  is 
seated  altogether  in  wood,  and  is  completely 
insulated  from  the  iron  of  the  chair.  6. 
The  combinations  herein  described,  and  the 
use  of  steel  as  well  as  of  iron,  in  the  manner 
of  a  separate  and  distinct  tire,  attached 
and  removeable  in  the  manner  described ; 
and  also  the  construction  of  the  flange  and 
inner  tire  in  one  piece. 

William  Bridges.  Adams,  of  Por- 
chester  Terrace,  Bayswater,  Gentle- 
man, for  certain  improvements  in  the  construc- 
tion of  wheeled  carriages,  and  of  certain  cp- 
pendages  thereto.  Enrolment  Office,  June 
28,  1841. 

These  improvements  are  twelve  in  num- 
ber, and  consist,  firstly,  in  a  mode  of  turning 
the  hinder  wheels  of  a  four-wheeled  carriage 
instead  of  the  fore  wheels,  as  is  usual,  when 
travelling  round  a  curve  in  a  road.  For 
this  purpose  the  axle  of  the  hind-wheels  is 
attached  to  a  frame  beneath  the  hind  boot, 
turning  on  a  pivot  fixed  to  the  under  part  of 
the  carriage  body;  a  horizontal  bar  extends 
forward  from  this  frame,  having  a  stud  on 
its  end  which  works  in  a  slot  in  one  end  of  a 
bar  turning  on  a  pivot  at  the  centre.  The 
splinter-bar  is  fixed  to  the  front  of  the  car- 
riage, and  has  an  opening  through  which  the 
slotted  bar  projects,  and  is  suitably  formed 
to  receive  the  end  of  a  pole  or  shafts. 

When  the  pole  is  turned  in  order  to  travel 
round  a  curve,  the  slotted  end  of  the  bar  pro- 
jects in  the  opposite  direction,  carrying  with 
it  the  first  bar  by  means  of  its  stud,  and 
causes  the  hind-wheels  to  be  directed  towards 
the  outside  of  the  curve  to  be  traversed.  The 
fore-axle  is  fixed  to  the  springs  so  as  always 
to  be  at  right  angles  to  the  carriage  body. 

Secondly.  In  the  application  to  each  end 
of  railway  carriages  of  a  bar  with  buffer  heads, 
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•which  bars  are  attached  by  shifting  fulcrum 
springs  to  the  carriage.  The  springs  are  of 
the  kind  described  in  a  former  specification, 
or  elliptic  springs  may  be  used.  The  springs 
at  each  end  are  connected  by  a  traction. rod 
which  slides  through  the  sockets  that  connect 
the  ends  of  the  springs,  but  is  prevented 
passing  through  by  knobs  at  each  end.  By 
this  means  the  buffer  springs  will  serve  for 
traction  or  propulsion. 

Thirdly.  In  a  mode  of  guiding  railway 
carriages  round  curves,  by  means  of  traction- 
rods.  The  two  axles  are  each  attached  to  a 
frame  centrally  pivoted  to  an  upper  frame  or 
to  the  body  of  the  carriage  ;  these  frames  are 
connected  with  traction-rods,  arranged  so  as 
to  act  in  a  similar  manner  to  the  bars  men- 
tioned in  the  first  improvement. 

Fourthly.  In  a  mode  of  enabling  the  axle- 
trees  to  diverge  from  their  parallelism  on 
traversing  curves  by  suspending  the  springs 
to  which  the  axles  are  attached  on  scroll 
irons,  on  which  they  slide  laterally,  guided 
by  traction-rods  through  a  connecting  bar. 
Also  in  constructing  railway  carriage  bodies 
in  separate  frames  and  bolting  them  together. 

Fifthly.  In  an  improved  mode  of  construct- 
ing the  spring  wheels  for  ml  y  patented,  in 
which  specification  the  spring  spokes  were 
described  as  hoops  of  steel,  or  other  elastic 
material,  perfectly  independent  of  each  other. 
In  the  present  improvement  they  rest  against 
and  support  each  other,  the  lower  ends  being 
of  a  semi-circular  form,  which  is  continued 
until  they  touch,  when  they  proceed  in  tan- 
gential lines  to  the  nave,  where  they  are 
secured.  The  space  between  them  gradually 
increases  until  they  reach  the  nave,  which 
spaces  may,  if  approved,  be  filled  up  by 
wooden  wedges.  The  other  extremities  of 
the  spokes  are  secured  to  wooden  wedges 
which  enter  between  the  wooden  felloes  on 
which  the  spokes  rest,  and  keep  them  firmly 
in  their  places  in  the  tire. 

Sixthly.  In  the  application  to  the  axles, 
&c,  of  wheel  carriages,  of  leather,  woollen, 
or  other  elastic  washers  armed  with  a  sur- 
face of  polished  metal,  against  which  the 
end  of  the  axle-box  works.  By  this  means 
the  required  elasticity  is  obtained  while  the 
friction,  being  confined  to  the  metallic  surface, 
the  elastic  packing  is  preserved,  and  loss  of 
oil  prevented. 

Seventhly.  In  the  application  to  wheel 
carriages  of  spring  breaks  and  guards,  the 
upper  ends  of  which  are  fastened  above  the 
wheels,  and  the  lower  ends  are  attached  to 
the  breaks  a  short  distance  above  the  ground. 
Also  in  the  application  to  railway  carriages 
of  self-acting  breaks  suspended  from  the 
front  of  the  carriage,  and  connected  with  the 
buffer  bar  mentioned  in  the  second  improve- 
ment.  When  the  progress  of  the  engine  is 


retarded  by  shutting  off  the  steam  and  ap- 
plying its  breaks,  it  resists  the  momentum 
of  the  train,  and  forcing  their  buffer  bars  into 
contact  with  each  other,  applies  the  breaks, 
and  so  stops  the  train. 

Eighthly.  In  an  improved  drag-staff,  di- 
vided into  two  parts,  one  having  a  short  iron 
rod,  and  the  other  a  hole  in  which  it  works  ; 
these  two  parts  are  joined  together  by  an 
elliptic  spring  having  holes  in  it  through 
which  the  rod  works.  When  the  carriage  to 
which  this  drag-staff  is  applied  is  stopped  in 
the  middle  of  an  ascent  to  rest  the  horses, 
the  weight  of  the  carriage  will  be  supported 
by  the  staff  and  the  spring  compressed  ;  but 
when  the  motion  of  the  horses  is  recom- 
menced, the  spring  will  expand  and  assist 
the  horses  to  overcome  the  vis  inertia  of  the 
carriage. 

Ninthly.    In  the  application  to  such  car- 
riages as  are  moved  by  internal  power,  of 
radius  bars,  or  frames  instead  of  the  usual 
axle  guide,  so  that  the  wheels  may  be  kept 
parallel  with  the  line  of  progress.  These 
radius  bars  are  mounted  at  one  end  upon 
suitable  axles,  while  the  axle  passes  through 
the  other  end,  and  is  attached  by  springs  to 
the  carriage.    The  axle  is  thus  capable  of  a 
slight  vertical  movement,  but  is  prevented 
from  moving  laterally  by  the  radius  bars, 
which  sustain  alternately  the  thrust  and  pull 
of  the  moving  power  through  the  agency  of 
a  band  or  toothed  gearing. 

Tenthly.  In  constructing  a  two-wheeled 
omnibus  suspended  within  a  deep  cranked 
axle,  so  as  to  possess  a  pendulous  balancing 
power,  the  centre  of  the  wheel  being  the 
point  of  suspension.  There  is  a  spring  skid 
at  each  end  to  support  the  body  in  the 
event  of  the  horses  falling,  &c.  For  light 
loads  one  horse  is  attached  to  the  omnibus  by 
a  pair  of  shafts,  but  for  heavier  loads  a  pole 
is  substituted,  and  a  pair  of  horses  attached, 
curricle  fashion. 

Eleventhly.  In  the  application  to  wheel 
carriages  of  shifting  fulcrum  springs  in  com- 
bination with  radius  bars,  pressing  on  them 
as  bearing  springs,  and  also  as  buffer  springs 
for  railway  carriages.  Also  in  improved 
modes  of  supporting  carriage  frames  on  bowed 
springs. 

Twelfthly.  In  the  application  to  railway 
carriages  of  shackle-braces,  made  of  fibrous 
yarn,  or  metallic  wire,  in  a  continuous  skein, 
and  banded  together  by  a  warm  mixture  of 
resin  and  oil,  or  other  similar  compound. 

John  Grylls,  opPortsea,  Shipwright, 
for  improvements  in  machinery  used  in  raising 
or  lowering  weights.    Enrolment  Office,  June 
30,  1841. 

The  improvements  included  under  this  not 
very  appropriate  title  are  six  in  number,  and 
are  as  follows  :— 
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Firstly.  Instead  of  making  the  "  whelp*  " 
of  windlasses  of  the  usual  Inverted  curved 
form,  the  projecting  surface  of  each  M  whelp" 
is  formed  of  inclined  planes,  so  as  to  avoid 
the  surging  or  fleeting  of  the  cable. 

Secondly.  Capstans  are  adapted  to  receive 
an  increased  number  of  bars,  by  being  con- 
structed with  a  double  head ;  consequently, 
twice  the  usual  number  of  men  can  be  em- 
ployed to  turn  them. 

Thirdly.  The  bodies  or  barrels  of  capstans, 
instead  of  being  made  of  one  piece  of  wood, 
are  built  of  four  pieces,  fastened  together  by 
bolts  and  dowels,  hooped  at  top  and  bottom  j 
is  which  manner  a  barrel  of  any  required  size 
nay  be  constructed. 

Fourthly.  For  the  purpose  of  readily  con- 
necting or  disconnecting  an  upper  from  a 
lower  capstan,  they  are  connected  by  a  ver- 
tical shaft,  the  ends  of  which  terminate  re- 
spectively in  the  top  of  the  upper  capstan  and 
in  the  bottom  of  the  lower  one,  to  which  it  is 
fastened  ;  on  this  shaft,  in  the  lower  part  of 
the  upper  capstan,  there  is  a  collar,  and 
above  it  a  plate  fastened  to  the  body  of  the 
capstan,  with  two  holes,  through  which  two 
sliding  bolts  pass.  By  causing  these  two 
bolts  to  descend  into  two  recesses  in  the  col- 
lar, the  upper  capstan  is  connected  to  and 
moves  with  the  lower  one;  but  when  the 
sliding  bolts  are  raised  out  of  these  recesses, 
the  upper  capstan  is  set  free,  and  turns  round 
the  vertical  shaft  independent  of  the  lower 
one. 

Fifthly.  For  more  conveniently  riding  ships 
and  giving  out  the  cable,  an  apparatus  is 
placed  between  the  upper  and  main  decks  of 
a  vessel,  which  consists  of  a  barrel  provided 
with  "  whelps  "  similar  to  a  capstan,  moving 
freely  round  a  spindle,  the  upper  end  of  which 
tarns  in  a  bearing  under  the  upper  deck, 
carried  by  two  of  the  ship's  beams,  being 
capable  of  rising  and  falling  in  that  bearing ; 
a  «crew  is  cut  in  the  lower  end  of  the  spindle, 
which  enters  a  screw  block  in  the  main  deck, 
around  which  block  is  a  circular  plate  affixed 
to  the  deck.  A  pall  rim  moves  on  this  plate, 
which,  when  desired,  may  become  friction 
surfaces  for  holding  the  barrel  from  moving 
round  the  spindle ;  the  palls  move  round  the 
pall  ritn  when  giving  out  the  cable,  but  when 
heaving  it  in,  the  pall  rim  is  held  fast  by  the 
palls.  In  order  to  stop  the  barrel  and  run- 
ning out  of  the  cable,  a  circular  plate  on  the 
collar  of  the  spindle  is  turned  by  bars,  which 
causes  the  spindle  to  descend,  and  its  collar 
pressing  on  the  top  of  the  barrel,  carries  that 
down  also,  which  brings  the  pall  rim  and 
circular  plate  in  close  contact,  the  friction  of 
which  stops  the  barrel  from  turning. 

Sixthly.  The  stoppers  for  cables  are  formed 
of  two  parallel  surfaces  of  oak,  having  grooves  , 


in  their  working  surfaces,  lined  with  iron,  for 
the  passage  of  the  cable.  These  surfaces  are 
connected  together  by  parallel  bars,  like  a 
parallel  rule,  and  are  made  to  approach  to  or 
recede  from  one  another,  (and  thereby  hold 
on  to  the  cable  or  allow  it  to  pass  freely,)  by 
a  forked  lever  having  a  slot  in  each  of  its 
forks ;  ia  these  slots  two  pins,  projecting 
from  the  sides  of  tbe  parallel  surfaces,  work. 

The  claim  is,  1.  To  the  improved  construc- 
tion or  form  of  whelps  applied  to  barrels  for 
raising  and  lowering  weights.  1.  To  the 
mode  of  constructing  capstans  with  heads 
suitable  for  receiving  an  increased  number  of 
bars.  3.  To  the  mode  of  constructing  or 
building  the  bodies  or  barrels  of  large  cap- 
stans by  means  of  sector  pieces.  4.  To  the 
mode  of  connecting  or  disconnecting  the 
upper  from  the  lower  capstan.  5.  To  the 
mode  of  constructing  apparatus  to  be  used 
for  riding  ships,  and  for  more  conveniently 
governing  tbe  giving  out  of  the  cable.  6.  To 
the  mode  of  constructing  stoppers  by  parallel 
surfaces. 

William  Hbnsmak,  of  Woburn,  Bed- 
fordshire, Machinist,  for  improvements  in 
ploughs. — Enrolment  Office,  June  30,  1841. 

This  invention  consists  of  two  methods  of 
applying  coulters  to  ploughs  so  as  to  admit 
of  easy  adjustment.  In  the  first  mode,  a 
projection  is  formed  on  one  side  of  tbe 
plough-beam,  serving  as  a  fulcrum  on  which 
the  coulter  moves  ;  on  the  other  side  is  a 
plate  which  partly  embraces  tbe  beam. 
Through  this  plate  the  end  of  two  eye-bolts 
pass,  and  are  secured  by  nuts,  and  through 
tbe  eyes  of  these  bolts  the  coulter  is  passed, 
resting  against  the  projection  before  noticed  ; 
by  tightening  the  nut  of  the  upper  or  lower 
eye-bolt,  tbe  end  of  the  coulter  will  be  made  to 
advance  towards,  or  recede  from  the  land  side 
of  the  furrow.  In  the  second  arrangement, 
the  projection  instead  of  being  on  the  beam, 
is  on  a  plate  applied  to  one  side  of  the  beam 
through  which  the  eye-bolts  pass  ;  the  lower 
bolt  also  passing  through  tbe  beam,  serves  as 
an  axis  to  tbe  plate.  An  adjusting  screw  is 
attached  to  the  end  of  tbe  plate  by  a  pin- 
joint,  its  upper  end  passes  through  a  projec- 
tion in  the  beam,  and  has  a  nut  screwed  on 
to  it.  In  this  arrangement  the  coulter  has 
two  adjustments,  viz.,  it  can  be  made  to  ad- 
vance to,  or  recede  from,  the  land  side  of  the 
furrow  by  tbe  eye-bolts  and  screw-nuts;  and  it 
cau  also  be  made  to  advance  to  or  recede  from 
the  front  of  the  plough  by  raising  the  end  of 
the  plate,  which  is  effected  by  turning  the  nut 
on  the  adjusting  screw. 

The  claim  is,  1.  To  the  mode  of  adjust- 
ing coulters  of  ploughs  by  the  combined 
means  of  a  projection,  and  screws  or  eye- 
bolta.    2.  To  the  mode  of  adjusting  coult- 
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ers  by  means  of  a  plate,  and  adjusting  and 
holding  screws  when  in  combination  with  the 
projection  and  eye-bolts. 

Henry  Adcock,  of  Winstanley, 
Civil  Engineer,  for  improvements  in  the 
means  or  apparatus  for  condensing,  concentra- 
ting and  evaporating  aeriform  and  other  fluids . 
-—Enrolment  Office,  June  30,  1841. 

Within  an  air-tight  chamber  a  spiral 
wheel  revolves,  the  axis  of  which  is  hollow, 
and  is  supported  in  three  steps  or  bearings,  that 
end  which  turns  in  the  back  step  being  closed. 
One  step  is  affixed  to  the  back  of  the  cham- 
ber ;  the  second  is  secured  in  an  air-tight 
manner  in  the  front  of  it ;  the  third  is  placed 
a  short  distance  in  front  of  the  latter,  and 
supports  the  extremity  of  the  hollow  axis,  as 
well  as  the  end  of  a  stationary  horizontal 
pipe  which  is  in  contact  with  it,  and  commu- 
nicating at  its  other  end  with  the  lower  part 
of  a  vertical  pipe,  the  upper  end  of  which 
terminates  in  a  chamber  above,  from  which  a 
smaller  pipe  descends  into  the  air-tight  cham- 
ber. Three  grooves  are  formed  in  the  second 
and  third  steps,  with  three  corresponding 
grooves  in  the  exterior  of  the  hollow  axle, 
which  are  filled  with  tallow,  or  oil  and  tal- 
low, so  as  to  prevent  the  escape  of  the  fluids 
to  be  condensed,  and  to  do  away  with  the 
greater  part  of  the  friction.  The  first  cham- 
ber is  filled  up  to  the  centre  of  the  hollow 
axle  with  water,  or  other  condensing  fluid, 
while  the  aeriform  substances  to  be  con- 
densed are  introduced  into  the  upper  part  of 
the  chamber,  and  occupy  the  space  above  the 
water.  The  spiral  wheel  being  caused  to  re- 
volve, during  one  half  of  its  revolution  takes 
in  the  fluid  to  be  condensed,  and  during  the 
other  half,  the  water,  or  other  condensing 
agent.  Whatever  is  taken  in  by  the  wheel 
passes  towards  the  centre,  where  it  enters 
the  hollow  axis,  and  as  the  capacity  of  the 
spirals  decreases  from  the  periphery  some 
portion  of  the  water  flows  back  from  the 
several  spirals,  so  that  the  aeriform  or  other 
fluids  are  exposed  to  continuous  showers  of 
water  as  it  moves  towards  the  centre,  and 
when  it  reaches  that  point  it  passes  through, 
or  mixes  with,  a  solid  mass  of  water  which 
flows  along  the  horizontal  pipe,  and  up  the 
vertical  pipe  to  the  upper  chamber,  from 
whence  it  descends  into  the  air-tight  chamber 
again. 

By  re-working,  (either  with,  or  without 
pressure,)  the  water  or  other  condensing 
agent,  with  further  quantities  of  the  fluid  to 
be  condensed,  concentration  to  a  certain  ex- 
tent is  effected,  which  may  be  still  further 
extended  by  the  application  of  heat. 

The  same  apparatus  is  also  used  for  eva- 
porating ;  the  liquid  to  be  evaporated  occu- 


pying the  place  of  the  condensing  agent,  and 
a  current  of  heated  air  being  admitted  to  the 
upper  part  of  the  chamber,  so  that  the  wheel 
alternately  takes  in  the  liquid  to  be  evapora- 
ted and  the  heated  air. 

When  a  clammy  or  glutinous  fluid  is  to 
be  evaporated,  it  is  placed  in  long  shallow 
troughs  fitted  with  air-tight  covers  which 
leave  a  small  space  between  the  surface  of 
the  fluid  and  the  covers  ;  a  current  of  heated 
air  is  passed  through  this  space  over  the  sur- 
face of  the  fluid,  thereby  effecting  a  rapid 
evaporization  which  may  be  still  farther  ex  - 
pedited  by  applying  fires  beneath  the  troughs. 

Thomas  Robert  Sewell,  of  Carring- 
ton,  Nottingham,  Lace  Manufactu- 
rer, for  certain  improvements  in  obtaining 
carbonic  acid  from  certain  mineral  substances. 
— Petty  Bag  Office,  June  30,  1841. 

In  order  to  obtain  comparatively  pure 
carbonic  acid  gas  at  a  small  expense, 
various  mineral  substances  containing  a 
large  proportion  of  carbonate  of  magnesia, 
(such  as  bitter  spar,  dolomite,  and  mag- 
nesian  limestone,)  as  also  the  iron-stone, 
which  contains  a  large  proportion  of  carbon- 
ate of  iron,  are  employed.  These  minerals 
are  placed  in  a  retort  and  heated  to  redness  ; 
when  the  carbonic  acid  gas  is  given  off,  and 
being  received  into  an  hydraulic  main  is  led 
into  a  purifier  containing  coarse  sand  or 
gravel  moistened  with  water,  or  with  a 
diluted  solution  of  soda,  from  whence  it 
passes  into  an  ordinary  gasometer. 

The  claim  is  to  the  use  of  the  above-men- 
tioned minerals,  when  heated  in  such  vessels 
as  will  admit  of  the  carbonic  acid  being  con- 
ducted and  collected  into  receivers  as  above 
described. 

Henhy  Scott,  of  Brownlow  Street, 
Bedford  Row,  Surgeon,  for  improvements 
in  the  manufacture  of  ink  or  writing  fluids.-— 
Enrolment  Office,  June  30,  1841. 

To  make  80  gallons  of  ink,  48  lbs.  of  log- 
wood chips  are  soaked  in  soft  water  two  days ; 
tbey  are  then  placed  in  an  iron  boiler  with 
80  gallons  of  soft  water,  and  boiled  for  an  hour 
and  a  half;  the  logwood  chips  are  then  taken 
out,  and  their  place  supplied  by  48  lbs.  of 
Aleppo  galls  in  coarse  powder,  and  the  boil- 
ing continued  for  another  half  hour.  This 
mixture  is  then  removed  from  the  fire,  aud 
allowed  to  remain  for  twenty- four  hours, 
frequently  stirring  it;  the  clear  liquor  is  then* 
drawn  off,  and  40  lbs.  of  sulphate  of  iron  in 
powder  added  to  it,  and  stirred  daily  for  a 
week  ;  at  the  end  of  that  time  4  gallons  of 
vinegar  are  next  added ;  7ilbs.  of  gum  arabic 
dissolved  in  water  and  strained  are  next  added 
by  degrees  ;  and  at  the  expiration  of  a  few 
days  20  oz.  concentrated  nitrate  of  iron 
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is  put  into  the  mixture,  which  is  allowed  to 
stand  until  sufficiently  black ;  the  clear  liquor 
is  then  poured  off  from  the  sediment  and  the 
following  substances  added  to  it : — 

Half-a-ponnd  of  Spanish  indigo  is  ground 
fine  in  the  ink,  and  3  lbs.  of  Prussian  bine 
ground  in  water.  Four  ounces  of  gas- black 
l  eas  smoke  deposited  on  glass)  are  ground 
in  one  ounce  of  nitrate  of  iron,  and  after  re- 
maining a  few  hours  these  substances  are 
added  to  the  ink,  which  is  stirred  daily  for  a 
week,  and  the  clear  liquor  then  drawn  off  for 
use. 

The  claim  is  for  the  application  of  nitrate 
of  iron  and  gas  black  when  combined  with 
other  suitable  materials,  in  the  manufacture 
of  ink. 

William  Henry  Kempton,  of  Pknton- 
tille,  Gentleman,  for  improvements  in 
lamps. — Enrolment  Office,  Jane  30,  1841. 

These  improvements  consist  in  the  mode  of 
constructing  glass  chimneys  to  lamps.  The 
chimney  is  contracted  at  its  lower  end  by 
taming  the  edge  inwards,  and  is  supported 
by  rods  upon  a  ring  above  the  wick  of  the 
lamp.  Or  the  glass  chimney  may  be  sup- 
ported upon  a  circular  disc  of  metal  having  a 
diminished  aperture  in  its  centre,  in  which 
case  the  lower  end  of  the  chimney  need  not 
be  contracted.  By  this  arrangement  the 
flame  is  supplied  with  air  all  round  the  wick 
above  the  point  of  combustioo. 

The  claim  is  to  the  mode  of  applying  the 
chimneys  of  lamps  as  above  described. 

Joseph  Stubbs,  of  Wahkinoton,  Lan- 
caster, File  Manufacturer,  for  certain 
improvements  in  the  construction  of  scretc- 
wrenches  and  spanners,  for  screwing  and  un- 
screwing nuts  and  bolts,  (a  communication.) — 
Petty  Bag  Office,  June  30,  1841. 

The  fixed  chap,  stem,  and  handle  of  the 
spanner  are  in  one  piece;  the  moveable  chap 
slides  in  a  slot  in  the  stem.  Parallel  to  the 
back  of  the  stem  a  screw  shaft  is  placed,  one 
end  being  made  fast  to  the  fixed  chap ;  the 
other  after  passing  through  a  cylindrical 
opening  in  the  head  of  the  sliding  chap,  is 
fastened  to  the  handle  by  a  staple.  There 
are  two  nuts,  one  before,  the  other  behind 
the  movable  chap.  In  use,  the  sliding  chap, 
being  placed  in  the  required  position,  is  held 
there  by  screwing  up  the  nuts  on  either  side 
thereof. 

The  claim  is  to  the  movable  chap  sliding  in 
a  slot  in  the  stem,  the  distance  between  the 
two  chaps  being  regulated  and  determined  by 
nuts,  moving  along  a  stationary  threaded 
shaft. 

William  Newton,  of  Chancery- 
lane,  Civil  Engineer,  for  certain  im- 
provements in  the  rigging  of  ships  and  other 
navigable  vessels.  (A  communication.)  Petty 
Bag  Office,  June  30,  1841. 


These  improvements  consist  in  the  em- 
ployment of  a  peculiar  kind  of  lever  in  com- 
bination with  a  sliding  rack-bar,  a  ladder- 
chain,  or  a  toothed  wheel,  by  means  of  which 
the  shrouds,  &c.  of  ships  may  be  tightened, 
the  windlass  worked,  and  heavy  bodies  moved 
or  raised. 

The  shroud,  ace  to  be  tightened,  is  attach- 
ed to  a  ring  on  the  end  of  a  rack-bar,  sliding 
in  a  frame  and  sheath,  which  is  a  rectangular 
iron  box  connected  to  the  holdfast,  to  which 
the  shroud  is  to  be  secured ;  the  other  end  of 
the  frame  has  a  (la  p,  or  door,  capable  of 
rising  on  hinges  to  admit  a  lever,  and  in  the 
sides  of  this  end  of  the  frame  are  two  circu- 
lar apertures,  in  which  a  circular  pin  is  in- 
serted and  keyed,  serving  as  the  axis  or  ful- 
crum of  the  lever.  The  lever  is  a  long  bar 
with  teeth,  or  indentations  cut  in  its  lower  end, 
which  take  into  the  teeth  of  the  rack-bar  ; 
and  has  a  kidney-shaped  slot  near  its  lower 
end,  for  the  reception  of  the  fulcrum  pin 
above  mentioned. 

The  lever  being  placed  with  its  teeth  in 
those  of  the  sliding  rack-bar,  the  fulcrum  pin 
occupying  the  upper  part  of  the  elongated 
slot,  and  pushed  forward,  its  teeth  will  be 
withdrawn  out  of  the  rack-bar,  the  fulcrum 
pin  being  made  to  occupy  the  lower  portion 
of  the  slot.  If  the  lever  is  now  drawn  back, 
its  teeth  will  engage  the  teeth  of  the  sliding 
bar  nearer  towards  its  riug,  than  those  which 
they  previously  entered  into,  the  fulcrum  pin 
acain  occupying  the  upper  part  of  the  slot. 
Force  being  now  applied  to  the  lever,  it  forces 
the  slidiog-bar  forward  into  the  sheath, 
thereby  tightening  the  shroud  ;  the  sliding- 
bar  is  kept  from  sliding  back  by  a  dog,  or 
pall  falling  into  its  teeth.  A  ladder  chain 
may  be  used  instead  of  the  sliding  rack-bar ; 
or  the  lever  may  be  employed  to  turn  the 
windlass,  by  inserting  its  fulcrum-pin  into 
the  framing,  and  causing  its  teeth  to  take 
into  a  toothed  wheel  on  the  barrel  of  the 
windlass. 

The  claim  is,  1.  To  the  peculiar  construc- 
tion of  the  lever  described,  having  teeth,  or 
indentations  at  its  end,  and  an  elongated  slot, 
or  eye,  to  receive  the  fulcrum-bolt  or  axle, 
upon  which  the  lever  works ;  which  elongated 
slot  or  eye  may  be  curved,  and  will  answer 
best  if  of  a  beam  or  kidney  shape,  allowing 
the  lever  to  act  upon  the  rack,  wheel,  or  chain, 
in  one  direction,  and  to  pass  over  free  in  the 
opposite  direction. 

2.  To  the  boxes  or  frames  for  the  lever 
slide  or  chain  to  work  in,  with  their  appen- 
dages. 

3.  To  the  sliding  rack -bar,  or  the  toothed 
wheel,  or  the  articulated  chain,  in  connection 
with  the  lever  as  described,  for  drawing  up  to 
tension  the  shrouds  of  a  vessel,  or  for  wind- 
ing a  chain  or  rope  upon  a  barrel,  or  for 
raising  or  moving  heavy  weights. 
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Joseph    Parkbs,  op  Birmingham, 

Button'  Manufacturer,  for  improvements 
in  the  manufacture  of  covered  buttons. — Enrol- 
ment Office,  Juuc  30,  1841. 

These  improvements  consist  in  manufactu- 
ring buttons  covered  with  born.  The  horn 
in  a  thin  state,  called  lantern  leaf,  is  cut  into 
circular  discs  with  scolloped  edges  ;  a  collet 
is  provided  for  each  button,  similar  to  what 
is  used  in  tbe  '  Sanders"  plan  of  manufacturing 
Florentine,  and  other  covered  buttons.  A 
lower  covering  die,  being  heated,  is  placed  in 
a  suitable  press,  and  above  it  a  large  punch  ; 
the  disc  of  horn  is  laid  upon  tbe  die,  and 
the  shape  or  mould  of  the  button  with  its 
shank  placed  above  it.  A  blow  is  then  struck 
which  presses  the  parts  into  the  concave  bot- 
tom of  the  lower  die,  turning  up  the  edges  of 
the  horn  all  round  the  shape.  The  large 
punch  being  raised,  tbe  lower  end  of  a  tube, 
which  is  bell- mouthed,  is  introduced  into  the 
die  above  the  button,  and  passes  down  be- 
tween the  scolloped  edges  of  tbe  horn,  aud 
the  interior  of  the  die  ;  within  this  tube, 
near  its  lower  end,  the  collet  is  placed,  and 
above  the  collet  there  is  a  small  punch ;  over 
the  whole  a  hollow  block  is  placed,  the  edges 
of  which  rest  on  the  top  of  the  tube,  but  the 
upper  part  of  its  interior  is  some  distance 
above  the  top  of  the  small  punch.  The 
large  punch  being  brought  down  upon  tbe 
hollow  block  causes  the  bell-mouthed  tube  lo 
press  the  scolloped  edges  of  the  horo  on  to 
the  button.  The  hollow  block  is  then  re- 
moved, and  the  large  punch  again  brought 
down  on  to  tbe  small  punch,  causing  it  to 
force  the  points  of  the  collet  through  the 
scolloped  edges  of  the  horn  into  the  button, 
thereby  fastening  the  disc  to  its  face.  The 
button  is  afterwards  taken  to  the  finishing 
dies  and  pressed  into  shape,  and  then  finished 
off  by  edging  it  in  a  lathe. 

The  claim  is  to  the  mode  of  manufacturing 
covered  buttons  by  the  application  of  horn  as 
a  covering  material. 

Henry  Bessemer,  op  Percival 
Street,  Clerk  en  well,  for  a  new  mode 
of  checking  the  speed  of,  or  stopping  railroad 
carriages  under  certain  circumstances. — Rolls 
Chapel  Office,  July  6,  1841. 

The  invention  which  forms  the  subject  of 
this  patent  is  a  self-acting  break  so  con- 
structed as  to  be  brought  into  immediate 
action  by  any  diminution  of  the  regulated 
distance  between  the  locomotive  engine  and 
the  train  of  carriages.  The  moment  the 
engine  ceases  to  pull,  whether  from  accident 
or  design,  the  breaks  begin  to  produce  their 
retarding  influences. 

A  train  is  shown  connected  to  the  engine 
by  a  "fore  separation  rope,"  and  drawing 
after  it  a  truck  by  a  "  hind  separation  rope." 
In  the  first  carriage  of  the  train  there  is  a 


reservoir  of  condensed  air  supplied  by  a  pump 
keyed  on  one  of  the  axles,  and  worked  by  a 
crank  on  the  other ;  a  valve  opens  or  closes 
the  communication  between  the  reservoir  and 
a  cylinder,  as  well  as  between  the  latter  and 
the  atmosphere ;  in  tbe  cylinder  there  is  a 
pistoo,  which  when  pressed  down  by  the 
condensed  air  acts  upon  jointed  rods  so  as  to 
force  the  breaks  into  contact  with  the  wheels. 
To  remove  the  breaks,  a  communication  is 
opened  between  the  cylinder  and  the  atmo- 
sphere, when  a  spring  draws  back  the  breaks 
into  their  original  position. 

The  situation  of  the  slide-valve,  and  con- 
sequently the  presence  or  absence  of  pressure 
on  the  piston  and  breaks,  depends  on  the 
tightness  or  slackness  of  tbe  '*  fore  separa- 
tion rope,"  which  is  attached  to  a  sliding 
spring  bar  having  two  flanches  or  shoulders, 
one  of  which,  when  pulled,  bears  against  the 
frame  of  the  carriage  ;  a  strong  spiral  spring 
wheel  abuts  against  the  second  shoulder,  and 
forces  it  back  from  the  carriage  frame  in  the 
opposite  direction  as  soon  as  tbe  pull  ceases. 
When  the  rope  is  in  a  state  of  tension,  the 
slide  valve  is  drawn  out  and  a  communication 
formed  between  the  break  cylinders  and  the 
atmosphere,  whereby  the  breaks  are  kept  off 
the  wheels.    Bat  when  from  any  cause  the 
traction  ceases,  and  the  rope  becomes  slack, 
tbe  slide  valve  is  forced  back,  and  the  com- 
munication between  the  condensed  air  and  the 
break-cylinders  opened,  which  stops  the  train. 
Each  carriage  has  its  own  break  cylinders 
connected  with  the  condensed  air  vessel  in 
the  first  carriage  by  suitable  pipes. 

To  guard  against  tbe  consequences  of  the 
engine  striking  a  fixed  obstacle,  a  rod  pro- 
jects from  an  aperture  in  the  ceutre  of  each 
buffer,  which  in  meeting  with  any  obstacle 
is  forced  back,  and  reverses  the  valves  of 
the  engine. 

In  order  to  take  up  the  slack  of  the  rope 
when  the  engine  is  employed  in  breaking  tbe 
trains,  the  fore  end  of  the  rope  is  attached 
to  a  pulley  on  a  shaft  lying  across  the  ten- 
der ;  a  drum  on  each  end  of  this  shaft  is 
brought  into  contact  for  the  time  with  tbe 
tire  of  the  tender-wheel,  and  as  the  tender 
runs  backward,  its  pulley  winds  up  the  rope. 

The  rear  guard  truck  is  drawn  after  the 
train  by  the  hiud  separation  rope,  which  is 
attached  to  an  eye  jointed  to  a  couple  of  rods, 
which  are  deflected  by  the  action  of  a  spring 
and  force  tbe  breaks  upon  the  truck  wheels ; 
but  the  force  of  traction  draws  these  rods 
into  a  horizontal  position,  and  raises  the 
breaks  from  off  the  wheels.  As  soon  as  the 
tension  of  the  rope  ceases,  the  spring  again 
forces  tbe  breaks  into  action. 

Joseph  Hall,  or  Cambridge,  Grocbr 
and  Draper, /or  a  seed  and  dust  disperser, 
which  is  particularly  applicable  to  Iht/ree- 
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ing  of  com  and  other  plants  from  i**«ct». 
Enrolment  Office,  July  14,  1841. 

This  invention  consists  of  a  machine  or 
apparatus,  adapted  either  for  the  dispersion 
of  seed  alone,  or  of  dust  alone,  or  the  two  in 
combination.   A  framed  carriage  is  mounted 
on  a  pair  of  running  wheels,  to  the  nave  of 
one  of  which  a  spur-wheel  is  fixed ;  when 
the  machine  is  used  as  a  dust  disperser,  a 
case  containing  a  large  pair  of  bellows  is 
placed  across  the  front  part  of  the  carriage, 
and  the  dust-box  is  placed  behind  it.  The 
upper  compartment  of  the  bellows  or  wind- 
chest  is  compressed  by  two  springs,  and  the 
bellows  are  worked  by  a  lever,  connected  by 
a  rod  to  a  crank  pin  on  the  edge  of  a  pinion, 
driven  by  the  spur-wheel  before  mentioned. 
The  dust-box  is  furnished  with  six  or  any 
other  approved  number  of  descending  tubes 
or  feeders,  and  has  a  cranked  axle  passing 
through  its  centre,  working  in  suitable  bear- 
ings, and  having  at  one  end  a  pinion  which 
takes  into  the  spur-wheel  on  the  nave  of  the 
running  wheel ;  six  slight  iron  rods  (i.  e. 
one  to  every  feeder)  are  suspended  from  the 
cranked  shaft,  and  have  inserted  into  them, 
pieces  of  stout  wire  bent  into  the  form  of  a 
figure  8,  or  some  other  suitable  projecting 
pieces,  for  the  purpose  of  agitating  the  dust 
as  it  passes  down  the  feeders.    At  the  lower 
part  of  the  feeders  there  are  two  openings 
directly  opposite  to  each  other  ;  the  one  in 
front  for  attaching  the  windpipe  of  the  bel- 
lows, the  other  for  the  insertion  of  the  dis- 
penser or  nosel,  which  may  be  of  a  conical 
or  other  approved  form  turned  upwards,  and 
terminates  in  a  short  screwed  tube ;  a  socket 
with  a  female  screw  is  attached  to  the  feeder, 
and  by  screwing  the  socket  of  the  nosel  or 
disperser  a  greater  or  lesser  distance  into 
the  feeding  tube,  the  quantity  of  dust  driven 
out  by  the  action  of  the  wind,  and  the  force 
with  which  it  is  ejected,  may  be  regulated. 
The  machine  being  fitted  with  shafts  may 
be  drawn  by  men  or  horses,  and  motion 
being  communicated  from  the  running  wheel 
to  the  bellows  and  to  the  agitators  in  the 
dust-box,  the  lime,  or  other  suitable  dust  in 
a  light  state  is  forcibly  impelled  in  an  up- 
ward direction  against  the  under  surfaces  of 
the  leaves  or  plants  with  such  force  as  to 
remove  or  destroy  any  insects  that  may  be 
therein. 

When  the  machine  is  to  be  used  as  a  dust 
and  seed  disperser,  (or  drill,)  the  dust -box 
and  bellows  are  removed  from  the  carriage 
frame,  and  a  dust  and  seed-box  fitted  in 
their  place,  containing  two  parallel  axles 
upon  which  six  or  more  scoops  or  cup- 
w  heels  are  arranged  at  regular  intervals. 
The  lower  portion  of  the  box  beneath  these 
axles  is  divided  into  a  number  of  narrow 


cells  within  which  one  of  the  cup-wheels 
revolves ;  the  box  is  divided  longitudinally 
by  a  movable  wooden  partition,  from  which 
metal  plates  descend  to  the  bottom  of  the 
box,  conforming  to,  but  not  touching  the 
peripheries  of  the  cup-wheels.  The  aides 
of  the  box  above  the  scoop-wheels  which 
form  receptacles  for  the  dust  and  seed,  have 
inclined  partitions  which  turn  up  by  hinge 
joints  towards  the  outer  side,  when  the  scoop- 
wheels  are  to  be  taken  out  or  replaced. 
A  series  of  openings  in  the  inclined  partitions, 
one  immediately  over  each  of  the  scoop- 
wheels,  are  closed  or  partially  opened  by  a 
slide.  The  seed  being  placed  in  one  of  the 
receptacles,  the  dust  with  which  it  is  to  be 
mixed  in  the  act  of  sowing  is  placed  in  the 
other.  In  front  of  each  scoop-wheel,  there  is 
a  vertical  pipe  with  an  oblique  funnel  for  re- 
ceiving  the  seed  and  dnst  from  the  scoop- 
wheels,  and  conveying  it  into  a  series  of  sus- 
pended caps  or  funnels,  which  conduct  it  to  the 
ground.  On  the  exterior  of  the  box  two  spur- 
wheels  are  fixed  on  the  axles  of  the  scoops, 
which  receive  motion  from  the  spur-wheel  on 
the  nave  of  the  running  wheel,  their  contact 
being  regulated  by  a  suspending  screw,  by 
which  the  gudgeons  of  the  dust  and  seed-box 
are  supported.  There  is  a  lever  at  the  back 
of  the  machine,  by  which  the  machinery  can 
be  thrown  out  of  gear  when  it  is  desirable 
temporarily  to  suspend  its  operation,  as  in 
turning  round,  crossing  roads,  &c.  When 
thus  employed,  the  carriage  is  fitted  with  an 
iron  swing  frame,  consisting  of  two  semicir- 
cular sides,  connected  together  at  a  distance 
equal  to  the  width  of  the  machine  by  bolts; 
this  swing  frame  is  pierced  all  round  with 
square  holes.  At  the  lower  part  of  the  seg- 
ment, a  heavy  roller  in  three  parts  is  fitted 
by  a  bolt  passing  through  it,  and  secured  out- 
side the  frame  by  nuts.  In  front  of  this 
roller,  and  similarly  fitted,  there  are  six 
coulters  fixed  at  intervals  corresponding  with 
the  distances  of  the  scoop-wheels;  these 
coulters  are  wedge-shaped,  with  aa  opening 
in  the  hinder  part  of  the  wedge,  through 
which  the  tube  of  the  last  suspended  funnel 
is  inserted,  so  as  to  deposit  the  dust  and  seed 
in  the  furrow  prepared  for  it  by  the  coulter. 
A  corresponding  number  of  rakes  are  placed 
between  the  coulters  to  turn  over  the  ground 
and  cover  up  the  seed  as  it  is  deposited.  A 
piece  of  scantling,  which  being  continued 
forms  the  shaft,  has  a  second  piece  attached 
to  it,  so  as  to  allow  the  swing  frame  to  play 
freely  between  them  ;  a  holt  is  passed  through 
the  farther  ends  of  the  scantlings,  and  through 
one  of  the  holes  at  the  back  of  the  segment, 
while  a  long  bolt  with  nuts  and  projecting 
ends  is  inserted  in  one  of  the  front  holes; 
these  projections  come  down  upon  the  shafts, 
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and  stop  the  frame  at  any  required  inclina- 
tion. The  swing  frame  being  thus  attached 
to  the  shafts,  the  latter  are  fastened  to  the 
carriage  by  bolts  passing  through  side. irons  ; 
and  the  frame  being  thus  drawn  from  the 
farther  extremity,  the  coulters  and  rakes  are 
forced  into  the  ground  to  any  required  depth, 
as  regulated  by  the  position  of  the  stops.  The 
coulter  is  attached  to  the  shafts  by  a  chain, 
so  that  if  the  carriage  is  backed,  the  coulters, 
&c,  are  drawn  out  of  the  ground,  and  the 
chain  being  hooked  on  the  frame,  they  will 
remain  suspended  when  the  machine  is  again 
moved  forward.  On  removing  the  dust  and 
seed-box,  the  carriage  with  the  rakes,  forming 
a  powerful  harrow  and  scarifier — or,  with  the 
rakes  and  part  of  the  coulters  removed, 
forming  a  scarifier  and  roller — or  with  the 
roller  only,  may  be  employed  with  advantage. 

Intending  Patentees,  or  Patentees  of  unspe- 
cified inventions,  may  have  every  needful  infor- 
mation and  assistance  on  moderate  terms  by 
application  to  the  Office  of  this  Journal,  where 
also  may  be  consulted  the  only  Complete  Re- 
gistry extant  of  Patents  from  the  earliest 
(A.D.  1617,)  to  the  present  time. 


KOTX8  AKD  NOTICES. 

Fresh  Water  from  Sea-water.—  Admiral  Baudin 
and  other  officers,  specially  appointed  for  the 
purpose,  have  recently  examined  M.  Lallier's  ap- 
paratus for  converting  sea-water  into  fresh.  The 
apparatus  submitted  to  them  was  large  enough  for 
a  vessel  of  500  tons,  and  is  composed  of  a  cook's 
range,  with  appendages  for  distilling  and  filtering: 
the  space  which  it  requires  does  not  exceed  that  of 
a  customary  range  for  ships'  use ;  and  as  the  appa- 
ratus itself  admits  of  being  applied  to  boiling  pur- 
poses, it  can  scarcely  be  considered  as  an  extra  ap- 
pendage. The  mechanism  is  of  so  simple  a  descrip- 
tion, that  a  common  ship's  cook  may  superintend 
the  whole  process.  In  eight  hours'  time,  thirty  gal- 
lons of  sea-water  were  distilled,  at  an  expense  of 
eighty-two  pounds  of  coal ;  the  produce  was  equal 
in  quality  to  the  finest  spring  water,  and  the  meats 
and  vegetables  cooked  with  it  differed  nowise  in 
flavour  from  what  they  would  have  been,  had  they 
been  cooked  with  water  from  the  Seine.  The  in- 
vention promises  to  become  of  much  importance  in 
navigation  ;  and  orders  have  been  issued  to  give  it 
a  trial  on  a  large  scale  on  board  of  some  of  the  ships 
on  service. —  United  Service  Journal. 

Franklin's  Printing  Press.  —  Mr.  Harrild,  of 
11,  Great  Distaff-lane,  Friday-street,  Cheapside, 
has  the  identical  printing  press  at  which  Dr.  Frank- 
lin worked  when  a  journeyman  printer  in  London. 
It  is  made  mostly  of  wood ;  had  a  bed  of  stone,  in- 
stead of  iron,  on  which  the  types  were  placed.  It 
has  a  copper  plate  fixed  on  it,  with  an  inscription 
setting  forth  its  history ;  and  goes  on  to  state,  that, 
forty  years  after  the  Doctor  worked  at  the  press,  he 
revisited  London  on  a  political  mission,  and  went 
to  the  office  where  this  press  was,  and  stated  to  the 
men  usiug  It,  that  forty  years  before  he  had  worked 
at  the  same  press — and  treated  them  with  beer. 

Neic  Patent  Britzska  Head.  —  A  new  britzska 
has  just  been  built  by  Messrs.  Hastwick  and  Bean, 
of  this  town,  with  a  projecting  head,  the  invention 


of  Mr.  N.  I.  Holloway,  of  London.  We  understand 

that  this  is  but  the  third  which  has  been  made ; 
and  the  advantages  beyond  any  other  kind  of  head 
arc,  that  the  whole  of  the  apparatus  are  connected, 
and  by  a  simple  removal  of  the  two  front  bows  to 
the  opposite  side  of  the  doors,  the  interior  is  formed 
of  equal  size  to  a  chariot,  and  another  simple  move- 
ment makes  it  equal  to  a  landau.  We  think  there 
is  much  merit  in  the  invention,  and  wish  the  pa- 
tentee success. — Eastern  Counties  Herald. 

Solar  Eclipse. — An  eclipse  of  the  sun  will  take 
place  to-morrow,  (July  18,)  which  will  be  visible 
all  over  Scotland,  and  part  of  England.  The  time, 
as  calculated  for  the  observatory  at  Durham,  is, 
apparent  conjunction  in  R  A  2h.  10m.  30s.  Eclipse 
begins  2h.  3lra.  14s.  Greatest  obscuration,  2h. 
45m.  31s.    End,  3h.  Om.  5s. 

The  Cadoyan  Chain  Pier,  Chelsea.— Karl  Cado- 
gan,  the  lord  of  the  manor,  has  erected  a  hand- 
some and  convenient  pier  for  steam-boat  pas- 
sengers, on  a  novel  construction,  at  an  expense  of 
between  3,000/.  and  4,000/.  This  erection  was  con- 
structed by  Mr.  Cubitt,  from  the  design  and  under 
the  direction  of  Mr.  Handford,  the  surveyor  and 
architect  of  the  manor.  The  pier  is  situated  in  the 
mall  of  Cheyne-walk,  the  most  beautiful  part  of 
Chelsea,  and  forms  one  of  the  most  interesting  ob- 
jects of  the  place.  In  the  course  of  a  few  weeks 
the  pier  will  be  open  to  the  public. 

Improved  Locomotive. — Messrs.  George  and  John 
Rennie  have  set  a  locomotive,  the  Mazeppa,  on  the 
Great  Western  Railway,  of  an  improved  construc- 
tion. On  Wednesday,  it  took  a  load  of  13  carriages 
between  London  and  Chippenham,  a  distance  of  93 
miles,  in  3  hours  and  43  minutes,  or  in  three  hours 
travelling  time,  exclusive  of  stoppages,  that  is,  at 
the  rate  of  31  miles  per  hour,  and  consumed  only 
from  30  to  34  lbs.  of  coke  per  mile.  Some  of  the 
other  engines,  it  is  stated,  use  00  to  64  lbs. — Cambr. 

Anglo-Turkey  Carpets. — A  correspondent  has  sug- 
gested to  us  that  an  extensive  field  of  employment 
might  be  opened  in  this  country,  by  manufacturing 
carpets  of  a  fabric  similar  to  those  hitherto  im- 
ported from  Turkey  and  Persia.  He  considers  it 
probable,  that  from  our  superior  manufacturing 
skill,  we  might  soon  not  only  supply  our  own  de- 
mands, but  also  become  considerable  exporters  of 
this  article.  The  looms,  as  well  as  the  mode  of 
working  them,  are  described  as  being  very  simple 
and  capable  of  being  wrought  by  females: 

Improved  Hour  Glass.— At  the  Royal  Dublin 
Society's  recent  exhibition  of  Irish  manufactures,  a 
model  of  an  improvement  on  the  hour  glass,  in- 
vented by  Christopher  M'Dermott,  of  Irishtown, 
was  shown.  The  sand,  in  place  of  passing  silently 
away,  strikes  a  bell  upon  its  exit,  which  intimates 
that  the  period  for  which  the  glass  was  timed  has 
expired,  and  gives  notice  to  turn  it.  The  sand,  as 
it  runs,  divides  its  time  on  a  dial  affixed  to  the  in- 
strument, so  that  if  the  glass  be  timed  for  an  hour, 
the  minutes  will  be  marked  on  the  dial  as  the  sand 
passes.  Whether  this  improved  sand  glass  be  re- 
quired at  lecture  or  music  practice,  bakeh  ousts  or 
on  shipboard,  its  extreme  usefulness  will  be  ap- 
parent ;  and  if  introduced  into  the  drawing-room 
or  study,  it  will  be  found  both  ornamental  and  use- 
ful—at once  doing  away  with  the  small  sand  glasses 
used  for  dividing  minor  time. 

Errata.— In  the  list  of  English  patents  in  our 
last  volume,  page  480,  first  column  at  bottom,  for 
44  certain  improvements  in  machinery  for  apparatus,'' 
read  "  certain  improvements  in  machinery  or  appa- 
ratus for  preparing  cotton  and  other  fibrous  sub- 
stances for  spinning." 

Typ.  Errata  in  "  The  Calculator,"  No.  11,  page 
340,  first  column,  at  middle,  for  "  but,"  read  "  put." 

Line  12,  from  bottom,  read  "*73C22." 
—  7,  •«  deduce." 
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NEW  CONTRIBUTION  TO  THE  BISTORT  OP  THE  STEAM-ENGINE. 

Being  the  correspondence  between  Sir  Joseph  Banks,  Baronet,  President  of  the 
Royal  Society,  and  Mr.  Thomas  Oxley ;  with  the  Plan  of  Steam  Navigation 
Mr.  Oxley  forwarded  to  the  Royal  Society  eight  years  before  the  general  intro- 
duction of  Steam  Vessels  in  England. 


Sir,— Agreeably  to  my  promise,  I 
now  forward  for  insertion,  verbatim, 
the  correspondence  between  myself  and 
the  late  Sir  Joseph  Banks,  President  of 
the  Royal  Society  of  London,  with  fac- 
similes of  the  drawings  of  the  plan  that 
I  then  proposed  for  Steam  Navigation, 
about  eight  years  before  Steam  Vessels 
were  seen  on  the  Thames,  or  at  least 
before  they  were  brought  into  general 
use  in  England :  and  I  hope  your  very 
numerous  readers  will  have  candour 
enough  to  bear  in  mind,  that  I  had  no 
example  to  copy  from,  and  that  the 
plan  here  submitted  to  their  notice 
originated  with  myself,  or  in  other 
words,  was  invented  by  me  in  the  year 
1807,  and  the  very  documents  them- 
selves prove  the  originality  thereof.  At 
that  time  I  had  never  read,  nor  heard 
from  any  one,  that  Steam  Navigation 
had  even  been  thought  of  by  any  body 
before  myself ;  in  those  days,  that  is  to 
say,  thirty-four  years  ago,  there  were 
no  periodical  publications  on  the  Me- 
chanical Sciences,  or  if  there  were,  I 
can  truly  say  that  I  never  saw  any  of 
them;  there  was  then  no  Mechanics' 
Magazine,  nor  anything  similar.  Here 
I  must  beg  leave  to  remind  your  readers 
of  the  immense  obligations,  and  of  the 
debt  of  gratitude  that  the  scientific  pub- 
lic owe  to  the  Editor  and  Publisher  of 
the  Mechanics'  Magazine ;  for  all  the 
other  cheap  scientific  periodicals,  are 
nothing  more  than  mere  imitations  of 
this  very  useful,  original,  and  well- 
conducted  work,  which  has  stood  its 
ground  for  eighteen  years,  and  yet  im- 
proves with  age. 

Had  it  not  been  for  the  enlightenment, 
and  the  vast  impetus  given  to  mecha- 
nical studies  and  pursuits  by  that  ce- 
lebrated work,  many  hundreds,  I  might 
say  thousands,  of  clever  mechanicians, 
stimulated  by  the  Mechanics'  Magazine, 
and  many  of  whom  have  distinguished 
themselves  and  greatly  benefited  so- 
ciety by  their  improvements,  would 
have  remained  in  total  ignorance  of  the 
mechanical  sciences,  but  for  the  infor- 
mation, and  I  may  add,  scientific  inspira- 
tion which  they  derived  from  its  pages. 


In  short,  the  Mechanics'  Magazine  has 
rendered  those  departments  of  science 
almost  universal,  and  therefore,  since 
mechanical  knowledge  has  become  so 
general  and  familiar,  I  must  now  re- 
mind your  readers,  that  if  they  would 
judge  justly,  and  award  the  merit  that  is 
due  to  the  plan  of  Steam  Navigation  I 
invented  thirty-four  years  ago,  they 
must  not  judge  by  the  present  state  of 
engineering;  but  endeavour  to  go  back 
to  the  epoch  of  my  invention,  making 
proper  allowances,  and  considering  the 
then  imperfect  state  of  the  mechanical 
sciences  compared  with  what  they  are 
now.  It  is  thus  only  that  they  can  judge 
justly  of  the  merits  of  the  plan  I  for- 
warded to  the  Royal  Society  so  many 
years  ago.  I  must  further  remind  them, 
that  this  is  not  one  of  the  plans  which 
I  had  formerly  alluded  to,  as  being  su- 
perior to  the  engines,  &c.  on  board  the 
Great  Western  steam  ship. 

{Copy  of  the  letter  to  Sir  Joseph  Banks,  Sfc.) 

"  Right  Hooourable  and  Learned  Sir,— 
Having  often  heard  that  ships  are  detained 
for  several  days,  and  sometimes  for  weeks, 
together  from  entering  the  desired  port,  or, 
of  clearing  out  of  the  same,  owing  to  the 
wind  remaining  contrary,  and  that  ships  arc 
also  frequently  becalmed  and  unable  to  sail 
for  many  days  in  succession  when  on  the 
wide  ocean,  I  have  within  the  last  two  or 
'three  years  often  thought  that  some  mecha- 
nical means  might  be  discovered  which  would 
completely  obviate  these  difficulties,  and  ac- 
cordingly, about  twelve  months  ago,  I  sketched 
out  a  plan  of  machinery  for  this  purpose,  to 
be  worked  by  a  steam-engine  inside,  and  re- 
volving oars  to  be  placed  externally  on  each 
side  of  the  ship  or  vessel  in  which  the  ma- 
chinery may  be  fixed  ;  and  as  I  have  never 
heard  of  such  a  thing  being  done  by  anybody 
else,  I  trust  that  the  novelty  of  my  invention 
will  be  a  sufficient  apology  for  my  requesting 
your  honour  to  present  this  communication 
and  the  accompanying  plans  to  the  notice  of 
the  Royal  Society  ;  for  I  have  been  told,  that 
if  my  invention  were  approved  of  by  that 
honourable  and  very  learned  body,  that  the 
government  would  then  take  up  the  matter, 
and  assist  me  with  ample  means  of  bringing 
my  plans  into  general  use. 

The  drawings  represent  different  sections  of 
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a  vessel  intended  to  tow  ships  in  and  out  of 
port  when  there  is  no  wind  for  them  to  use 
their  sails,  or  when  the  wind  or  tide  is  contrary. 
The  same  kind  of  steam-engine  and  ma- 
chinery being  properly  fixed  in  a  ship,  or 
large  vessel,  would  enable  it  to  go  forward 
on  its  voyage  when  becalmed  for  want  of 
wind,  and  so  help  it  into  the  trade  winds,  or 
proper  current.  As  it  is  well  known,  if  a 
ship  had  the  means  to  be  worked  onward  for 
two  or  three  days,  she  might  get  out  of  the 
place  that  is  becalmed,  and  by  that  means 
gain  much  in  time  and  escape  many  dangers, 
and  were  my  plan  to  be  adopted,  a  ship  then 
never  need  stand  still,  for  when  there  was  no 
wind,  or  when  there  was  a  contrary  wind, 
the  machinery  would  entry  her  forward, 
and  when  the  wind  favoured,  the  machinery 
could  be  stopped,  and  she  could  then  use 
her  sails,  so  that  she  would  always  be  pro- 
gressing to  her  destination. 

"  Anxiously,  but  most  respectfully  hoping 
to  hear  that  my  invention  meets  with  your 
approbation,  and  that  of  the  Illustrious  So- 
ciety over  which  you  preside,  with  so  much 
honour  to  yourself,  and  such  great  benefit  to 
literature  and  the  arts  and  sciences, 

"  Most  Honourable  and  Learned  Sir,  I  re- 
main your  very  obedient  humble  servant. 

"Thomas  Oxlxt. 
"  St.  John-street,  Clerkenwell,  Sept.  19,  1808. 

"  To  the  Right  Honourable  Sir  Joseph  Banks, 
Baronet,  President  of  the  Royal  Society,  &c.  &c." 

Description  of  the  Drawings  of  a  Plan 
for  moving  Ships  in  a  calmt  or  of 
sailing  by  means  of  a  Steam  Engine 
and  Revolving  Oars, 

Fig.  1,  (see  front  page,)  is  a  bird's- 
eye-view  of  the  ship,  or  vessel  with  the 
machinery  therein.   In  which,  S  S,  rc- 

f>resents  the  steam  pipe;  C,  the  cy- 
inder;  B  B  B,  the  bevil  wheels  ;  0  O, 
the  oars ;  A,  the  handle,  or  lever  to 
throw  the  wheels  in  and  out  of  gear, 
and  to  reverse  the  motion  of  the  re- 
volving oars  without  stopping  the  en- 
gine. The  dotted  square  is  the  iron 
platform  which  supports  the  cylin- 
der, Ac;  r  r,  rods  to  connect  the  motion 
with  the  cranks  and  piston  rod.  E,  the 
escape  valve;  "W  W,  the  condenser, 
water  pumps,  &c. ;  P,  pipe  to  supply 
the  boiler  from  the  force-pump  inw  W; 
F,  the  chimney,  and  G  the  water  gauge ; 
n  n,  the  fly-wheel;  a?  ar,  the  outline  of 
the  bevel  wheels ;  B  g  and  B  d,  serving 
also  to  represent  the  iron  braces  which 
support  and  keep  the  oars  in  their  pro- 
per places. 
Fig.  2,  in  this  drawing  the  same  let- 


ters refer  to  the  6ame  parts  of  the  ma- 
chinery as  in  fig.  1,  only  some  things, 
as  the  lever,  or  handle  A,  are  omitted,  to 
prevent  confusion  in  the  delineation. 

By  looking  at  these  drawings,  the 
manner  of  the  engines,  acting  will  be 
easily  understood;  to  the  top  of  the 
piston  rod  is  fixed  an  arm,  or  cross-bar 
of  iron,  which  slides  up  and  down  two 
upright  iron  rods  k  k;  near  the  ends  of 
this  bar  is  fixed  two  long  rods  of  iron 
with  freedom  to  vibrate  thereon;  the 
end  of  each  rod  r  r,  is  fitted  in  like 
manner  to  a  double  crank,  so  that  by 
the  rising  and  falling  of  the  piston  in 
the  cylinder,  the  cranks  are  made  to 
revolve,  and  thereby,  the  fly  wheel  n  w, 
and  also  the  bevel  wheel  B,  being  upon 
the  same  axle  as  the  double  crank  are 
both  turned  thereby.  The  bevel  wheels 
B  d  and  Bg  are  fixed  upon  a  square 
iron  tube  or  socket  v  v,  of  which  the 
circular  collar  t  forms  a  part;  and  this 
socket,  and  the  two  bevel  wheels  upon 
it,  slide  backwards  and  forward  on  the 
large  axle  A  A,  which  carries  round 
the  revolving  oars.   Now  it  is  plain, 
that  if  we  press  the  lever  h  against  the 
circular  collar  f,  we  can  place  the  two 
bevel  wheels  B  d  and  B  g,  so  as  neither 
of  them  will  touch  the  bevel  wheel  B, 
and  that  we  can  thereby  stop  the  pro- 
gress of  the  vessel  in  a  moment,  and 
that  without  stopping  the  engine  ;  and 
it  will  also  be  seen,  that,  as  represented 
in  the  drawing,  fig.  1,  the  bevel  wheel 
B  g  is  in  gear  with  the  bevel  wheel  B, 
the  vessel  is  going  forward,  but  by 
means  of  the  lever  A,  and  the  circular 
collar  /,  we  can  bring  the  bevel  wheel 
B  d  in  contact  with  the  wheel  B,  the 
motion  of  the  revolving  oars  is  instantly 
reversed,  and  thereby,  that  of  the  ship 
or  vessel  also. 

In  reply  to  the  foregoing  communi- 
cation on  the  subject  of  Navigation  by 
Steam,  Sir  Joseph  Banks  sent  me  the 
following  reply,  dated — 

"  Rcvcsly  Abbey,  October  21,  1808. 
14  Sir, — I  have  received  your  Letter  respect- 
ing a  Contrivance  for  moving  a  Ship  in  a  Calm 
by  means  of  Oars,  of  which  you  have  given  a 
full  Description,  w  ith  Drawings.  Whether  my 
own  Judgmenton  matters  of  this  Kind,  founded 
on  Some,  the  rest  on  much  experience  in  naval 
matters,  and  acquired  many  years  ago,  is  Suf- 
ficient to  Enable  me  to  Form  a  just  opinion  on 
matters  of  this  nature,  is  for  others  to  deter- 
mine.   Such  as  it  is,  however,  I  am  sorry  to 
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Say  that  it  does  not  Lead  me  to  any  hopes  of 
your  Plan  being  more  successful  than  many 
others,  intended  for  the  Purpose  of  moving 
ships  by  Oars,  have  been,  all  of  which  have 
entirely  Fail'd. 

**  Under  these  C  ircumstances  you  will  no 
donbt  excuse  me  when  I  decline  to  undertake 
the  office  of  Presenting  your  Paper  to  the 
Royal  Society,  as  I  am  not  in  the  Habit  of 
Presenting  to  that  body  matters  of  any  kind 
that  do  not  meet  my  full  approbation. 

"  I  beg  leave  also  to  Suggest  to  You,  that 
as  the  Board  of  Admiralty  must  Finally  Judge 
of  the  merit  of  Your  invention,  and  possess 
the  means  of  bringing  it  to  a  Trial,  which  the 
Royal  Society  cannot  do,  it  will  therefore  be 
better  in  the  first  instance  to  Communicate  it 
to  them,  than  to  offer  it  to  a  Society  that  has 
no  Superintendence  over,  or  Concern  with, 
maritime  affairs. 
"  I  am,  Sir, 

"  Your  Very  Humble  Servant, 

"  Jos :  Banks. 

"  I  will  deliver  your  paper  to  any  person 
who  shall  call  for  it,  from  you,  at  my  house, 
ia  Soho-square,  where  I  shall  be  in  about 
three  weeks." 

"  To  Mr.  Thomas  Oxley,  8cc." 

The  preceding  letter  was  the  reply 
to  my  proposal  of  steam  navigation,  as 
written  by  the  generally  considered 
very  learned  President  of  the  Royal 
Society  of  London,  which  I  have  given 
to  your  readers  word  for  word,  with  the 
capital  letters  to  almost  every  third  or 
fourth  word;  but  I  have  not  given  it 
according  to  his  extraordinary  system 
of  orthography,  lest  they  might  think 
the  mis-spellings  were  mine  instead  of 
his. 

It  might  be  thought  by  many  per- 
sons, that  such  a  reply,  from  such  a 
(what  the  world  calls)  great  man,  would 
have  so  much  damped  my  ardour  in  the 
pnrsuit  of  mechanical  discoveries,  that 
I  should  instantly  have  given  up  all 
thoughts  of  steam  navigation,  and  every 
thing  connected  with  the  mechanical 
sciences,  but  I  was  not  to  be  so  easily 
discouraged;  for  I  had  been  at  Birming- 
ham, and  other  places,  where  I  had  had 
opportunities  of  seeing  steam-engines 
at  work,  though  I  had  never  seen  any 
on  the  same  plan  as  that  sent  in  my 
communication  to  the  Royal  Society ; 
and  1  had  well  considered  in  my  own 
mind,  that  an  agent  so  immensely 
powerful  as  the  steam-engine  might  be 
successfully  employed  for  many  useful 
purposes,  besides  roiling  and  ilitting 


of  metal  and  pumping  water  out  of 
the  mines.  With  this  strong  conviction 
of  the  ultimate  success  of  the  applica- 
tion of  steam  to  the  purposes  of  navi- 
gation, on  having  carefully  perused  Sir 
Joseph  Banks's  Tetter,  and  having  ob- 
served that  he  had  not  said  therein 
what  his  objections  were,  nor  stated 
the  reasons  why  the  attempts  of  other 
persons   had    failed,  I  immediately 
formed  the  resolution  of  going  to  see 
Sir  Joseph  himself,  and  hear  from  him 
what  objections  he  could  urge  against 
the  invention,  and  also  learn  from  him 
what  had  been  the  causes  of  failure  in 
others  who  had  made  similar  attempts: 
for  I  believed  that  by  a  personal  inter- 
view I  could  easily  remove  all  objec- 
tions from  the  mind  of  Sir  Joseph,  and 
fully  convince  him  of  the  practicability 
of  my  invention,  and,  by  showing  him 
that  I  would  avoid  those  causes  of 
failure  which  had  rendered  others  un- 
successful, induce  the  Honourable  Ba- 
ronet to  reconsider  my  plan,  and  so 
have  got  his  recommendation  and  that 
of  the  Royal  Society;  for  I  was  then 
simple  enough  to  think,  that,  under 
such  patronage,  my  invention  could 
not  fail  of  making  my  fortune. 

Accordingly,  buoyed  up  with  these 
flattering  hopes,  I  went  to  the  house  in 
Soho-square,  a  day  or  two  after  the  re- 
ceipt of  Sir  Joseph  Banks's  letter,  to 
ascertain,  if  possible,  the  very  day 
when  the  Honourable  Baronet  would 
be  in  town ;  and  I  was  very  civilly  told 
by  those  attending  in  his  house,  that 
something  had  occurred  which  would 
cause  Sir  Joseph  to  be  in  town  about  a 
fortnight  sooner  than  had  been  ex- 
pected ;  and  that  if  I  would  call  again 
in  eight  or  nine  days,  I  should  be  sure 
to  see  him.  I  went  again  at  the  stated 
time,  and  having  given  my  name,  was 
ushered  into  the  study  of  this  very 
learned  personage;  and,  after  I  had 
made  my  obeisance  to  his  honour,  he 
addressed  me  in  this  manner :  "lam 
glad  to  see  you,  Mr.  Oxley.  And  60 
you  are  the  young  gentleman  that 
fancies  he  could  make  ships  to  sail 
by  means  of  steam-engines — very  ex- 
traordinary, indeed,  young  gentleman 
— take  a  seat,  and  draw  near  me,  for 
I  6hall  feel  very  happy  to  convince 
you  of  the  impracticability,  I  may  say 
the  impossibility,  of  yourself  or  any 
body  else  ever  being  able  to  sail  or  na- 
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vigate  by  steam  machinery ;  it  is  quite 
useless  to  think  of  such  a  thing ;  and 
when  I  see  a  young  man  of  ability  en- 
gage in  impracticable  objects,  I  think 
it  only  my  duty  to  persuade  him  not  to 
devote  his  time  and  talents  to  such 
useless  pursuits.  Did  you  never  hear 
of  Mr.  Jonathan  Hulls,  as  an  inventor 
of  navigating  by  means  of  a  steam- 
engine  ?  And  of  a  gentleman  in  North 
America,  (I  believe  a  Mr.  Bushel,  or 
Bushnell,)  who  did  the  same  thing; 
and  of  Mr.  Symington  and  Mr.  Bell,  in 
Scotland?  These  gentlemen,  most  of 
them,  attempted  the  same  sort  of  thing, 
years  before  you  were  born,  and  more 
latterly  Earl  Stanhope,  and  all  of  them 
have  entirely  failed  in  their  attempts 
to  navigate  by  steam  machinery.  And 
do  you  think,  young  gentleman,  that 
you  are  cleverer  than  my  noble  and 
very  talented  friend,  Earl  Stanhope  P 
"Why,  surely,  you  must  have  a  very 
high  opinion  of  your  own  abilities,  if 
you  think  you  could  accomplish  suc- 
cessfully what  the  other  gentlemen, 
and  also  what  my  noble  and  very  ta- 
lented friend  Earl  Stanhope,  had  all  of 
them  entirely  failed  in.  I  can  assure 
you,  young  gentleman,  the  thing  is 
quite  impossible;  nothing  need  be 
better  than  the  present  mode  of  navi- 
gating, and  I  do  assure  you  that  no- 
thing will  ever  be  found  out  to*  super- 
sede the  use  of  sails." 

Here  Sir  Joseph  came  to  a  full  stop. 
I  then  thought  it  right  to  tell  Sir 
Joseph,  that,  as  I  had  never  heard  any 
thing  about  what  had  been  done  either 
by  Earl  Stanhope  or  the  other  gentle- 
men he  had  named,  I  therefore  hoped 
Sir  Joseph  would  not  think  that  I 
was  placing  myself  either  in  opposition 
to,  or  in  competition  with,  either  them 
or  his  noble  and  very  talented  friend 
Earl  Stanhope ;  neither  did  I  consider 
myself  more  clever  than  his  noble  and 
talented  friend  j  but  as  Sir  Joseph  was 
so  well  acquainted  with  what  they  had 
done,  I  should  esteem  it  a  very  great 
favour  if  Sir  Joseph  would  inform  me 
of  it,  and  also  explain  to  me  his  own 
objections  against  sailing  by  means  of 
a  steam-engine ;  for,  though  I  did  not 
think  myself  more  clever  than  the 
gentlemen  and  the  nobleman  that  Sir 
Joseph  had  mentioned,  yet,  as  I  had 
been  lone  considering  the  subject,  I 
believed  that  I  might  have  thought  of 


some  things  connected  with  it  that 
they  might  not  have  thought  of,  and 
this  gave  me  great  hopes  of  success. 

Sir  Joseph  then  went  into  a  pretty 
long  detail  of  their  experiments :  he 
then  observed,  that  he  had  explained 
to  me  what  sort  of  machinery  they  had 
made  use  of:  and  then  Sir  Joseph, 
smiling,  as  I  thought,  sarcastically  on 
me,  said,  "  Well,  young  gentleman,  as 
you  were  very  desirous  mat  I  should 
state  my  objections  against  sailing  by 
means  of  steam-engine  machinery, 
these  objections  may  be  expressed  in 
few  words,  but  cannot  be  refuted ;  and 
it  may  not  be  amiss  to  remind  you,  that 
whatever  approaches  to,  or  is  a  near 
imitation  of  the  works  of  nature,  is 
very  likely  to  succeed :  this  fact  is  very 
strongly  exemplified  by  the  old  fa- 
shioned mode  of  sailing,  which  has 
been  found  to  answer  so  well  for  very 
many  centuries ;  it  is  perfectly  natural, 
or  at  least  a  very  strong  approximation 
to  the  works  of  nature.  You  have  only 
to  recollect,  young  gentleman,  the  close 
resemblance  that  exists  between  a  ship 
sailing  on  the  ocean  and  a  bird  flying 
through  the  regions  of  the  air ;  here 
you  may  at  once  see  the  strong  analogy 
that  exists  between  them  :  it  is  hardly 
necessary  to  tell  you,  that  the  sails  of  a 
ship  and  the  wings  of  a  bird  are  per- 
fectly analogous.   But  what  analogy 
can  you  find  between  the  works  of 
nature  and  making  a  ship  sail  by 
means  of  a  steam-engine  ?  I  would  say 
none,  whatever :  and  I,  in  my  capacity 
as  President  of  the  Royal  Society,  have 
had  very  many  opportunities  of  seeing 
the  plans  of  many  curious  inventions, 
and  in  that  official  capacity  have  come 
in  contact  with  a  vast  number  of  inge- 
nious and  talented   gentlemen,  and 
would  wish  to  give  to  every  one  the 
full  credit  of  his  ingenuity  and  talent, 
and  would  not  have  it  thought  that  I 
speak  any  way  in  disparagement  of  the 
gentlemen  and  nobleman  before  men- 
tioned as  inventors  of  navigating  by 
steam  machinery,  long  before  you  in- 
vented your  plan  for  the  same  purpose : 
it  was,  indeed,  little,  if  any  thing,  better 
than  a  mechanical  mania  in  them,  to  at- 
tempt a  thing  so  contrary  to  nature  in  all 
its  bearings.   But,  for  those  that  come 
after  them,  warned  by  the  example  of 
their  entire  failure  therein,  I  think  it 
no  better  than  complete  madness  to 
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make  attempts  in  the  same  impractic- 
able projects,  as  ray  objections  will 
most  clearly  prove  to" you.  In  the  first 
place,  all  machinery,  and  particularly 
machinery  impelled  by  steam,  requires 
to  be  kept  very  steady,  and  free  from 
shaking  ;  this  can  be  done,  as  respects 
steam-engines  fixed  on  the  land,  very 
easily,  but  upon  the  water  it  is  impos- 
sible to  do  it.    The  rolling  of  the  ship 
or  vessel,  occasioned  by  the  waves, 
would  shake  and  derange  the  ma- 
chinery, and  interrupt  its  motion ;  and, 
moreover,  the  last  objection  which  I 
shall  mention,"  said  Sir  Joseph,  "is 
completely  fatal  to  all  such  contriv- 
ances, and  is,  that  the  revolving  oars, 
or  that  part  of  the  machinery  exposed 
to  the  action  of  the  water,  is  instantly 
broken — it  is  snapped  in  pieces,  like 
glass— it  is  quite  impossible  to  make 
the  machinery  strong  enough  to  resist 
the  rough  and  boisterous  waves  of  the 
ocean."    I  then  told  Sir  Joseph,  that 
his   objections   were   certainly  very 
strong  ones;  but  that  if  others  that 
had  tried  experiments  had  not  made 
their  machinery  strong  enough,  I  did 
not  see  that  need  prevent  me,  if  my 
plan  was  brought  into  action,  making 
my  machinery  so  strong  that  the  waves 
could  not  break  it,  nor  derange  it,  more 
particularly  as  it  would  all,  or  the 
greatest  part  thereof,  be  made  of  iron  ; 
and  though  the  motion  of  the  waves 
was  very  strong,  I  thought  that  iron 
was  still  stronger,  and  if  I  did  not  make 
the  machinery  strong  enough  at  the 
first  experiment,  I  would  afterwards 
increase  the  strength  of  it,  two,  three, 
or  four  times  as  much,  until  I  had 
found  out  a  degree  of  strength  that 
could  not  be  broken  or  injured  by  the 
rough  waters  of  the  ocean.    At  this 
point  -Sir  Joseph  Banks  interrupted 
me,  and  began  to  repeat  his  objections, 
by  saying,  "  You  seem,  young  gentle- 
man, to  forget  that,  in  making  your 
machinery  so  very  strong  as  you  pro- 
pose to  do,  that  you  would  at  the  same 
time  be  making  it  very  heavy,  so  heavy, 
indeed,  that  it  would  be  a  load  of  itseif, 
a  complete  burden  to  the  ship  or  vessel 
that  had  to  carry  it ;  in  fact,  to  make  it 
strong  enough  to  resist,  without  being 
broken,  the  rough  waters  of  the  ocean, 
would  so  increase  the  weight  of  the 
machinery,  as  to  make  the  ship  be  in 
danger  of  sinking.  So  now,  Mr.  Oxley, 


I  convince  you  that  you  are  placed  be- 
tween the  two  horns  of  a  dilemma ;  for 
if  you  would  make  the  steam  machinery 
sufficiently  light,  as  not  to  be  a  burden 
to  the  vessel  containing  it,  then  it  will 
not  have  sufficient  power  to  impel  the 
vessel  forward,  nor  sufficient  strength 
in  its  materials,  but  would  very  soon 
be  broken  in  pieces  by  the  waves ;  and 
on  the  contrary,  if  you  made  it  so 
strong  as  not  to  be  broken  by  the 
roughness  of  the  water,  then  you  fall 
on  the  other  horn  of  the  dilemma,  and 
overburden  and  sink  your  vessel  by  the 
weight  of  the  machinery.  So  you  see, 
young  gentleman,  contrive  as  you  will, 
your  invention  is  completely  impractic- 
able, as  were  all  the  others  for  that 
purpose ;  and  I  would  therefore  ear- 
nestly advise  you  to  abandon  all 
thoughts  of  it,  for  it  may  be  placed, 
along  with  the  perpetual  motion,  among 
that  class  of  objects  that  but  too  fre- 
quently raise  up  groundless  expecta- 
tions in  ardent  minds,  only  to  mislead 
and  ruin  those  that  go  in  pursuit  of 
them.  I  shall  be  glad  to  see  you  some 
other  opportunity,  if  it  be  only  to  fur- 
ther dissuade  you  from  so  chimerical  a 
project;  so,  for  the  present,  I  bid  you 
good  morning,  Mr.  Oxley." 

In  about  three  weeks  after,  I  paid 
Sir  Joseph  Banks  another  morning 
visit,  but  I  could  not  succeed  in  con- 
vincing him  of  the  practicability  of  na- 
vigating by  steam :  he  repeated  his 
former  objections  with  much  warmth 
and  earnestness;  so,  finding  that  it 
was  quite  hopeless  to  say  any  thing 
more  about  my  invention,  and  wishing 
to  finish  our  discourse  and  my  visit 
pleasantly,  I  being  then  very  convers- 
ant with  chemistry,  &c,  asked  Sir 
Joseph,  how  chemistry  and  galvanism 
were  progressing  ?  Then  the  honour- 
able Baronet,  with  the  greatest  appa- 
rent kindness  and  condescension,  im- 
mediately went  into  a  minute  explana- 
tion and  encomium  of  the  then  recent 
brilliant  discoveries,  made  by  Sir  Hum- 
phrey Davy,  of  the  two  new  metals,  so- 
dium and  potassium,  and  on  many  other 
interesting  topics  connected  with  the 
physical  sciences ;  and  I  believe  Sir  Jo- 
seph felt  pleasure  in  convincing  me  of  his 
great  intimacy  with  those  departments 
of  knowledge,  for  he  conversed  with 
me  at  least  two  hours  on  these  subjects, 
in  the  most  agreeable  and  pleasant 
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manner;  and  I  can  also  believe  that 
Sir  Joseph  might  have  been  very  clever 
in  chemistry  and  natural  history,  but  I 
cannot  help  thinking  that  he  knew 
very  little  of  the  mechanical  sciences. 
I  then  took  my  leave  of  Sir  Joseph, 
thanking  him  for  his  great  kindness 
and  attention  to  roe  j  and,  as  you  may 
naturally  think,  Mr.  Editor,  inwardly 
regretting  that  I  could  not  persuade 
him  to  think  favourably  of  my  inven- 
tion. 

Sir  Joseph  Banks's  aristocratic  bias 
is  well  known ;  my  worthy  friend,  Sir 
T.  C.  Banks,  Baronet,  calls  Sir  Joseph 
"  The  great  man  with  the  little  mind." 
Sir  Joseph  thought  very  little  of  those 
persons  that  did  not  possess  either 
great  wealth  or  a  title,  and  had  I  been 
a  lord,  or  a  baronet,  or  somebody  cele- 
brated for  his  great  wealth,  he  might, 
and  no  doubt  would  have  thought  better 
of  my  project,  and  probably  would  have 
recommended  it  to  the  notice  of  a  still 
higher  quarter.  But  I  need  not  be  sur- 
prised at  the  conduct  of  Sir  JosephBanks 
in  asking  me  if  I  thought  myself  more 
clever  than  his  "  noble  and  talented 
friend  Earl  Stanhope/'  for  we  know 
that  a  man  in  humble  circumstances,  is 
almost  always  treated  so  by  the  titled 
and  the  wealthy;  if  he  make  a  great 
discovery  or  find  out  a  useful  invention, 
nobody  is  willing  to  allow  him  the 
merit  of  it,  and  he  meets  with  nothing 
but  invidious  comparisons,  taunts  and 
discouragement;  and  thus  it  has  been 
with  me  for  thirty-four  years  or  more 
that  I  have  been  inventing,  and  have 
spent  some  hundreds  of  pounds  in  ex- 
periments; and  although,  as  Colonel 
Randolph,  ex-Governor  of  the  State  of 
Virginia,  states  in  the  letter  of  intro- 
duction he  gave  me  on  my  leaving 
America,  that  "  1  was  capable  of  ren- 
dering very  useful  services  to  society;" 
yet,  from  the  apathy  of  some  of  my 
professed  friends,  and  the  envy  of  others 
of  them  for  fear  I  should  become  richer 
than  themselves,  and  some  of  them  who 
were  very  wealthy,  said,  that  if  my 
plans  were  carried  into  execution,  that 
I  should  soon  become  the  wealthiest 
man  in  Europe ;  I  was  then  proposing 
steam  navigation  between  England  and 
New  York  in  twelve  days,  and  on  a 
far  more  economical  plan  than  that 
now  in  use,  whereby  I  could  have 
furnished  the  merchants  of  England  up. 

*  • 


wards  of  eighteen  yeftrs  ago  with  more 
cheap  and  expeditious  transatlantic 
steam  6hips  than  they  are  now  in  posses- 
sion of;  but  narrow-minded  and  illiberal 
feeling  on  the  part  of  those  persons  who 
would  have  been  as  much,  or  more  bene- 
fited than  i  could  have  been,  has  hither- 
to kept  myself  and  my  inventions  in  the 
back  ground.  But  should  it  so  happen 
through  delay  that  all  my  inventions 
should  be  patented  by  other  persons,  I 
will  at  least  claim  the  honour  due  to 
my  inventions,  for  I  will  bestow  fifty  or 
sixty  pounds  in  having  the  drawings 
of  all  my  inventions  lithographed  with 
sufficient  explanatory  letter  press,  and 
bring  forward  therein  convincing  proofs 
that  many  of  those  engineers,  and  others 
who  pride  themselves  upon  their  rpcent 
inventions  and  discoveries,  were  fifteen 
or  twenty  years  behind  me  with  the 
same,  and  that  I  am  at  least,  as  much 
entitled  to  the  appellation  of  Civil 
Engineer,  as  many  who  assume  that 
honourable  title. 

I  remain,  Mr.  Editor,  most  respect- 
fully, your  very  obedient  humble  ser- 
vant, 

Thomas  Oxlet. 

London,  June  22,  1841. 

P.S. — Your  readers  having  always  heard 
talk  about  paddles,  or  paddle-wfieels,  will 
wonder  that  neither  Sir  Joseph  Banks  nor 
myself,  in  our  correspondence  and  conversa- 
tion, ever  made  use  of  that  name.  Sir  Joseph 
and  I  both  called  them  oars,  or  revolving 
oars;  I  believe  the  word  "paddle-wheel"  was 
not  known  at  that  time;  I  think  it  was  seven 
or  eight  years  after  before  I  heard  it ;  and 
moreover,  when  the  subject  was  mentioned, 
it  was  then  more  usual  to  say,  "  sailing  by 
steam,"  than  "  navigating  by  steam ;"  it  was 
not  then  thought  improper  to  use  the  first  of 
these  expressions.  There  is  another  thing  but 
right  to  mention,  that  Sir  Joseph  Banks, 
when  speaking  of  the  different  inventors  of 
steam  navigation,  or  sailing  by  steam  ma- 
chinery, as  be  cnlled  it,  said  nothing  to  me 
about  Mr.  Fulton,  the  inventor  or  introducer 
of  practical  steam  navigation  in  North  Ame- 
rica, which,  I  conclude,  was  either  because 
little  or  nothing  was  known  in  England  of 
the  experiments  that  Mr.  Fulton  was  making 
in  America,  or  otherwise  that  Sir  Joseph  did 
not  think  much  of  that  gentleman,  or  had 
some  other  motive  for  passing  over  Mr.  F.  in 
silence;  indeed,  when  I  was  living  in  the 
United  States  of  North  America,  I  have  been 
assured  repeatedly  by  different  English  and 
Scotch  gentlemen,  that  Mr.  Bell,  a  Scotch- 
man, and,  I  believe,  engineer  pf  Glasgow, 
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ras  the  real  directing  genius  of  Mr.  Ful- 
toa's  steam -boats.     But  Mr.  Fulton  was 
net,  or  comparatively  so,  having  married 
a  rith  and  eminent  lady,  the  Chancellor  Liv- 
ingstone's sister,  and  Mr.  Bell  was  poor, 
though  talented,  (I  heard  plenty  about  this 
when  living  at  New  York,  in  1817,)  and 
therefore  Mr.  Bell,  being  poor,  would  not 
receive  the  reward  and  honour  due  to  his 
genius :  the  rich  and  titled  only  monopolize 
all  the  honour*  and  other  good  things  of  this 
world.    I  know  many  curious  secrets  con- 
cerning noblemen  and  soLdistant  noble  in- 
ventors. 

T.  O. 

London,  June  22,  1841. 


PILBROW'S   CONDENSINO  CYLINDER 
STEAM-ENGINE. 

Sir, — The  easiest  way  of  explaining 
to  "  Machinator n  the  superior  con- 
.  denser  vacuum  of  my  engine  to  that  of 
the  ordinary  kind,  will  be,  to  examine 
each  of  them  separately  under  the  same 
circumstances.  Though  I  do  not  like 
to  commence  with  assumptions,  he  will, 
I. think,  admit  it  to  be  indispensable  in 
this  instance ;  and  until  other  experi- 
ments shall  prove  Mr.  Watt  wrong,  it 
will  be  well  to  consider  his  experience 
the  best  guide  for  engineers.  I  will 
assume,  therefore,  that  the  best  tem- 
perature for  the  injection  water  and 
condensement  to  leave  the  condenser 
is  93°,  and  the  vacuum  27  inches  of 
mercury,  as  established  by  him;  now 
the  question  is,  whether  I  can  get  29 
inches,  without  altering  the  tempera- 
tare  and  quantity  of  the  water.  But 
before  we  go  into  this,  we  must  see 
what  the  present  condenser,  under  the 
above  circumstances,  is  likely  to  con- 
tain— how  much  disengaged  air,  and 
how  much  vapour  ?  The  latter  is  found, 
by  reference  to  the  tables  of  the  elastic 
force  of  steam  at  various  temperatures, 
=  1*48  inches  of  mercury,  or  $  of  a  lb 
ressure  ;  but,  as  we  find  the  difference 
etween  the  real  state  of  the  condenser 
(27  inches)  and  a  perfect  vacuum  (the 
mean  state  of  the  atmosphere  being 
29-88  inches  of  mercury)  is  =  2*88 
inches,  or  about  1'44  lbs.,  it  proves 
that  there  is  a  quantity  of  disengaged 
air  to  the  amount  of  1*44  lbs.  I  should 
first  observe,  that,  although  the  vapour 
due  from  the  temperature  of  93°  is  $  of 
a  lb,  yet  this  f  is  not  to  be  added  to 
the  strength  of  the  disengaged  gases, 


when  that  exceeds  f  of  a  lb,  because  if 
the  gases  have  more  power  than  the 
temperature  of  the  water,  they  press 
upon  its  surface,  and  prevent  that  va- 
pour from  rising,  on  the  same  prin- 
ciples as  boiling  water  and  the  atmo- 
sphere.  The  1*44  lbs.  due  from  disen- 
gaged air  or  gas  could  not,  however, 
amount  to  so  much  at  one  or  each 
stroke  of  the  engine,  but  only  by  accu- 
mulation, because  the  air-pump  must 
take  out,  each  stroke  it  makes,  as  much 
air  and  vapour,  as  well  as  water,  as 
went  in  during  two  strokes  of  the  en- 
gine, (considering,  here,  half  a  revolu- 
tion a  stroke).    This  is  a  sine  qua  won, 
or  the  engine  would  soon  stop.  The 
accumulation  is  therefore  a  disadvan- 
tage that  must  ever  attend  any  inter- 
"mediate  condenser;  while  the  condens- 
ing in  the  common  air-pump'  would 
destroy  half  the  effect  nearly  of  the  en- 
gine.   The  gases,  or  air,  must  necesr 
sarily  accumulate,  to  a  certain  extent 
in  the  condenser,  for  the  air-pump  to 
take  out  as  much  as  came  in  during 
the  two  strokes ;  because,  if  we  say  the 
capacity  of  the  air-pump  is  the  same 
as  that  of  the  condenser,  then  would 
this  pump  but  take  out  half  the  con- 
denser's contents  of  gases  each  stroke ; 
so  that  the  accumulation  must  be  to  the 
amount  that  shall  bring  the  gases  to 
double  the  amount  of  pressure  due  to 
two  evacuations  of  the  cylinder.  The 
water  does  not  interfere  at  present  with 
the  matter  in  question;  I  therefore  omit 
any  notice  of  it  here,  in  order  first  to 
finish  with  the  air,  or  gases,  before  we 
proceed.  We  have  ascertained  that  the 
1*44  lbs.  which  we  find  in  the  condenser, 
is  due  from  the  evacuation  of  two  cy- 
linders, and  the  accumulation,  or  what 
was  left  in  the  condenser,  amounting  to, 
as  much  again ;  therefore,  what  would 
be  due  from  one  evacuation  of  the  cy- 
linder without  any  accumulation,would 


be  one-fourth  of  that  amount 


«=  •  36  of  a  lb,  being  rather  more  than 
one  pound  in  favour  of  my  engine,  as 
relates  to  air,  &c.  As  the  quantity  of 
disengaged  air,  and  gases  and  water,  in 
the  end,  is  the  same  in  both  engines, 
the  forcing  that  quantity  out  of  the 
vacuum  to  the  atmosphere  will  be  the 
same  in  either  engine,  and  the  incre- 
ments of  the  pressure  upon  the  air- 
pump  piston  or  bucket,  will  be  the  same 
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whatever  the  dimensions  of  that  piston 
may  be. 

We  have  now  seen  that,  as  far  as  the 
gases  are  concerned,  we  can  get  2  inches 
better  vacuum  ;  we  will  now  return  and 
consider  the  strength  of  the  vapour, 
per  se,  and  ascertain  whether  that  can 
amount  to  more  than  the  *36  of  a  pound ; 
if  not,  then  we  have,  as  I  have  before 
stated,  one  pound  better  vaeuura  in  my 
condensing  cylinder,  than  in  the  con- 
denser of  tne  present  engines. 

We  have  said  that  the  condensemcnt 
is  to  leave  the  condenser  at  93",  that  is, 
when  it  has  absorbed  all  the  caloric  of 
the  steam  last  thrown  into  the  condens- 
ing cylinder.  But  this  cannot  be  the 
case  until  the  piston  has  finished  its 
stroke,  and  urged  the  caloric  into  it : 
it  is  not  to  be  supposed  that  the  water 
in  the  condensing  cylinder  is  93°  when 
the  piston  commences  its  return  stroke, 
for  a  weak  vapour  will  then  fill  the 
space;  not  a  vapour  =  93°  or  1*48 
inches  of  mercury ;  for  this  is  the  ul- 
timate state,  when  this  vapour,  which 
now  holds  in  suspension  the  caloric, 
which,  when  forced  into  the  water  w  ill 
raise  it  to  93°. 

This,  perhaps,  may  be  more  plainly 
comprehended  if  we  take  it  this  way, 
for  sake  of  illustration.  Suppose  the 
condensing  cylinder  has  a  small  quan- 
tity of  water  lying  at  its  bottom,  at  93°, 
and  that  the  piston  of  the  same  is  rest- 
ing upon  that  water  j  we  now  draw  up 
the  piston  to  the  top  of  the  cylinder. 
There  would  have  been  a  perfect  va- 
cuum formed  if  there  had  not  been 
water  present,  and  that  at  93°;  a  va- 
pour therefore  rises  immediately  from 
this  water,  and  fills  the  space.  But  now 
that  this  vapour  has  arisen,  and  ex- 
panded into  space,  the  temperature  of 
the  water  cannot  remain  the  same  (93°) : 
the  vapour  has  carried  off  a  great  part 
of  the  caloric  of  the  water,  and  the  re- 
sistance or  strength  of  the  vapour  is  no 


longer  equal  to  what  is  due  to  93*. 
This  temperature  will  not  be  found 
again  until  the  piston  has  descended, 
and  driven  all  this  vapour  back  into 
the  water,  and  then  the  resistance  will 
be  only  the  $  of  a  lb;  therefore  the 
strength  of  this  vapour  must  be  most 
insignificant,  infinitely  less  than  the 
other  item  of  gases,  viz.,  *36  of  a  lb  ; 
for  it  is  whem  this  vapour  was  thus 
expanded,  that  we  have  to  take  its  in- 
itial strength :  the  mean  resistance  of 
this  to  the  piston,  in  its  passage  and 
its  condensement  and  expulsion,  will, 
of  course,  be  equal  to  the  same  quantity 
thrown  from  tne  present  engines,  and 
not  interfering  with  the  point  in  ques- 
tion. 

I  hope  I  have  been  explicit  enough 
without  being  tedious,  and  that  I  have 
satisfactorily  proved  that  I  have  not 
fallen  into  the  error  supposed.  Having 
thought  deeply  on  these  subjects,  I  am 
aware  how  difficult  it  is  to  return  to  the 
first  steps  to  explain  concisely  and 
simply  enough  to  meet  all  capacities, 
as  it  is  always  my  endeavour  to  do.  I 
hope  "  Machinator,"  or  any  of  your 
correspondents  will  therefore  be  candid 
enough  to  ask  for  further  explanation, 
if  1  have  not  made  myself  understood, 
or  it  may  be  considered  I  am  incapable 
of  it.  I  must  observe,  that  the  possi- 
bility of  getting  a  mean  vacuum  of  more 
than  27^  inches,  in  the  common  engine 
has  little  to  do  with  the  subject  before 
us,  as  that  depends  entirely  upon  other 
circumstances,  viz. :  the  size  of  air- 
pump  and  condenser,  the  quantity,  qua- 
lity, and  temperature  of  the  water  used, 
the  perfection  of  the  air-pump  and  con- 
denser, and  the  stuffing  of  pistons,  the 
tightness  of  joints,  pipes  and  valves. 
I  am,  Sir, 

Yours  very  respeetfully, 

James  Pilbrow. 

Tottenham  Green,  July  13,  1841. 


SOLUTION'  OF  I.  O.  N.'s  4tH  MATHEMATICAL  QUESTION,  VOL.  XXXII.  P.  687. 

Sir, — Let  G  and  D  represent  the  po-  circle  P  H;  H  will  be  the  place  diame- 

sitions  of  the  observatories  of  Green-  trically  under  the  balloon;  P  H  the  com- 

wich  and  Dublin,  P  the  elevated  pole  ;  plement  of  the  latitude,  and  the  angle 

bisect  D  G  in  H,  and  draw  the  great  HPG  the  measure  of  the  longitude. 

Lat.  of  Greenwich  51°  28'  39"  N.    Long.  0°   0'  0" 
«    Dublin  ..53  23  13  N.      "       6  20  30 W, 
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In  the  spherical  triangle  G  P  D  are      Referring  to  the  annexed  diagram,  and 
given  two  sides  and  the  included  angle 
,'.GD  the  distance  between  Green- 
wich and  Dublin  is  by  the  common  pro- 
cess of  Sp.  Trig.  =4°  18'  44". 

In  the  following  solution,  we  shall 
make  use  of  the  theorem  for  rinding  P  H, 
the  demonstration  for  which  is  given  in 
No.  902  of  the  Magazine ,  also,  another 
new  theorem  we  shall  ^ive  for  finding 
the  angle  G  P  H.  It  will,  therefore,  be 
first  necessary  to  enunciate  and  demon- 
strate the  truth  of  the  theorem.  DUG 

that  D  G  is  bisected  in  H,  the  theorem 

is,  tan.  (DPH-GPH)  .  c0,(£^)  .  tan.  (™=™)  .  tan.  . 

Demonstration.  that  is,  tan.    (V  G  +  P  DV)  :  tan. 

c.    -p  tt  p     sin.  P  G.  sin.  HPG  \        2  / 

bin.  PHG  =  — ■  /V(i  PD\  T)Pfi 

sin.  H  G  (  r  u— i  u)  . .  tan.  USfV*   :  tan. 

a  •   Dii'n    sin.  PD. sin.  H  PD        V      2       /  2 
andsin.PHD  =   •      /HPD-HPGX       Hencej  ^ 

But  sin.  P  H  G  =  sin.  PHD,  and  sin.  V  2  / 

H  G  =sin.  H  D ;  therefore,  sin.  P  G  sin.  /HP  D— H  P  G\  _  .  /PG  +  PD\ 

HPG=sin.PDsin.HPD.-.sin.PG:  V  2          )  \  2  / 

sin.  P  D  : :  sin.  H  P  D :  sin.  H  P  G  by             /PG— PD\  DPG 

composition  and  division  sin.  PG  +  sin.  tan.   (  )    .  tan.  — - —  . 

P 1) :  sin.  P  G — sin-  P  D  : :  sin.  H  P  D  +  v  2 

sin.  HPG:  sin.  H  P  D  —  sin.  HPG,  Wherefore,  &c. 


Calculation. 

L^t^-P  =  37°.. 34'..  4"  cos.  9-899072  cot.  0-113956 
2 

PG-~PD  =   0  ..57  ..17    cos.  9-999939  tan.  8-221794 
2 


Q.  E.  D. 


2  . .  9  . .  22    sec  0-000307 


D  G 
2 

Lat.       =  52  ..2S  ..28    sin.  9-899318 


DPG 
2 

D  P  H— D  P  G 
2 


=   3  ..10  ..15    tan.  8-743494 


=   0  . .   4 ...  8   tan.  7-079444 


Hence,  the  angle  G  P  H  =  3°. .  10' . .  In  this  last  part  of  the  calculation  no 

15"— 0°.  .4'. . 8"=3°. .  6'. .  7".  allowance  has  been  made  for  terrestrial 

Therefore,  the  required  latitude  is,  52  refraction.    If  we  assume  it  -foth  of  the 

..28..  28  N,  and  longitude  3..C..7W.  intercepted  arc  DH,  it  will  make  a  dif- 

Lastly,  assuming  the  semi  diameter  ferenceof  806  yards  in  the  height  of  the 

of  the  earth  to  be  3978  miles ;  the  height  balloon. 

„ft,   ...         .„  ,         3978  I  am,  Mr.  Editor,  yours,  &c. 

of  the  balloon  will  be            _  _  George  Scott, 

oQ7o  Private  Teacher  of  Mathematics. 
3978  -    3378    —  3978  -  2-826  = 

'999290  21,  New  Church-street,  Grove  Road. 
2  miles  1454  yards. 
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SPECIFICATIONS  OF  RECENT  ENOLISII  PATENTS 


ON  THE  COMPARATIVE  DURABILITY  OP 
ZINC. 

Sir, — While  a  very  numerous  host  of 
manufacturers  are  loudly  extolling  the 
superior  qualities  of  zinc — lauding  its 
durability  to  the  skies,  and  adapting  it 
to  the  construction  of  every  variety  of 
utensil,  from  a  chimney  to  a  watering- 
pot,  I  confess  I  am  greatly  surprised 
that  one  of  these  parties  should  come 
forward,  to  assert  its  perishability. 

As  it  is  not  usual  for  tradesmen  of 
any  class  "  to  cry  stinking  fish" — Mr. 
North  is  doubtless  actuated  by  con- 
scientious motives,  in  publishing  at 
page  26,  the  results  of  his  experience 
on  the  want  of  durability  in  the  staple 
of  his  manufacture.  At  the  same  time, 
I  must  be  permitted  to  remark,  that  the 
results  of  his  experience  are  so  widely 
at  variance  with  the  commonly-received 
opinion,  as  also  with  the  observed  facts 
of  the  comparative  durability  of  zinc, 
even  under  the  destructive  influences  of 
the  most  powerful  galvanic  arrange- 
ments, that  I  would  beg  to  call  the  par- 
ticular attention  of  your  readers  to  the 
question  raised  by  Mr.  North,  viz. :  the 
rapid  decay  of  zinc  "  under  ground." 

I  am  well  aware,  that  in  the  universal 
adaptation  of  zinc,  now  so  rife,  many 
egregious  blunders  are  continually  com- 
mitted; and  I  believe  that  a  correct  know- 
ledge of  its  fitness  or  unfitness,  under  a 

Eeculiarity  of  circumstances,  would  be 
ighly  beneficial  both  to  the  public,  and 
to  manufacturers. 

I  am,  Sir,  yours  respectfully, 

Wm.  Baddeley. 

July  19,  1841. 


CHLORIDE  or  ZINC. 

Sir,— -Permit  me  to  ask,  through  your 
pages,  where  chloride  of  zinc  is  to  be  pro- 
cured, as  an  article  of  commerce,  or  how  to 
be  made  at  reasonable  cost  and  trouble  ?  It 
is  known  here  only  at  the  druggists,  as  an 
escharotic,  in  some  cases  of  cancer,  &c., 
price  about  2s.  6d.  per  ounce.  This  inquiry 
arises  from  having  some  experiments  on  foot, 
to  compare  the  efficacy  of  several  of  the 
applications  for  preventing  dry-rot,  mildew, 
&c. —  chloride  of  zinc  being  Sir  William 
Burnett's. 

An  Old  Subscriber. 

Dublin,  July  19,18*1 


ABSTRACTS  OF  SPECIFICATIONS  OF  ENGLISH 
PATENTS  RECENTLY  ENROLLED. 

Patentees  wishing  for  more  full  ab- 
stracts of  their  Specifications  than  the  present 
regulations  of  the  Registration  Offices  will  ad- 
mit of  our  giving,  are  requested  to  favour  us 
with  the  loan  of  their  Specifications  for  the 
purpose. 

John  Rock  Day,  of  Great  Queen- 
street,  Lincolns-Inn-Fields,  Sadler's 
Ironmonger,  for  certain  improvements  in  the 
construction  of  collars  for  horses  and  other 
draught  animals.— Petty  Bag  Office,  July  6, 

1841. 

The  collar  frame  is  made  of  two  pieces  of 
stout  iron  plate  connected  at  the  top  by  a  pi  a 
joint ;  a  segment-formed  box  is  affixed  to  the 
back  of  one  of  the  side  frames,  at  -its 
lower  end,  and  to  the  lower  end  of  tbe  other, 
a  curved  bolt  is  attached  by  a  joint  pin.  This 
bolt  slides  into  the  segment  box,  and  has  a 
tooth  at  its  end,  which,  when  the  collar  is 
closed,  drops  into  an  opening  or  slot  in  tbe 
under  side  of  the  box,  and  is  held  down  therein 
by  a  spring  bolt.  The  lower  parts  of  the 
collar  are  thus  held  firmly  together.  Instead 
of  the  fore*  wale  of  the  collar  being  of  stuffed 
leather,  as  usual,  it  is  constructed  of  ribs  of 
wood,  and  attached  to  tbe  fore  part  of  the 
metal  frame  by  screws,  being  covered  in  front 
like  the  face  of  the  collar,  with  japanned 
leather.  The  trace  is  attached  to  the  collar 
by  three  arms,  one  of  which  is  an  extension 
from  the  metal  frame,  being  slightly  bent  to 
the  curve  of  the  collar  and  enclosed  by  the 
padding  within  tbe  same,  an  eye  projecting 
through  the  side  of  the  collar  for  receiving  a 
screw  pin  ;  the  other  two  are  bracket  arms, 
pinned  to  the  metal  frame,  their  outer  end, 
like  the  former,  being  pierced  to  receive  the 
screw  pin.  A  tug,  or  eye  piece  on  the  end  of 
the  trace  is  brought  between  the  ends  of 
these  arms  and  made  fast  by  passing  a  screw 
pin  through  the  three  arms.  To  take  off  the 
collar,  the  spriug  bolt  is  withdrawn  by  its 
stud,  when  the  curved  bolt  may  be  drawn 
back  until  its  tooth  catches  against  a  stop  at 
the  end  of  the  box,  when  the  collar  will  be 
expanded,  so  as  to  be  removed  from  the 
horse's  neck  without  turning.  If  the  collar 
is  for  double  harness,  two  bent  rods  of  an 
elliptic  form  descend  from  the  lower  part  of 
the  metal  frame,  their  ends  meeting  when  the 
collar  is  closed;  from  these  rods  the  kidney- 
link  is  suspended,  with  the  ring  for  the  pole 
chain.  An  elliptic  eye  is  formed  in  each  end 
of  the  kidney-link,  which,  when  the  collar  is 
closed,  bears  against  shoulders  on  the  rods, 
and  assist  in  keeping  their  ends  in  contact. 
In  order  to  expand  the  collar,  tbe  kidney- 
link  is  turned  up,  so  that  its  elliptic  eyes  may 
correspond  with  the  form  of  the  rods,  and 
allow  of  their  being  drawn  apart,  when  tbe 
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sliding  bolt  is  released.  To  adapt  these  col- 
lars for  cart  horses,  instead  of  the  spring 
bolt,  a  lever,  turning  on  an  axis  fixed  to  the 
metal  frame,  is  used.  The  nose  of  the  lever 
presses  against  the  back  of  the  sliding  bolt, 
and  keeps  its  tooth  in  the  slot,  the  other  end 
of  the  lever  being  held  by  a  pendant  link. 
When  the  collar  is  to  be  expanded,  the  tail 
end  of  the  lever  is  released  from  the  link,  and 
the  sliding  bolt  set  free,  which  is  drawn  back 
until  its  tooth  comes  against  the  stop  at  the 
end  of  the  segment-box.  To  afford  the  neces- 
sary strength,  two  segment-boxes  and  sliding 
bolts  are  used  to  these  collars. 

The  claim  is,  1.  To  the  mode  of  attaching 
and  holding  the  opening  parts  of  an  expand- 
ing collar  by  means  of  a  curved  sliding  bolt, 
acting  at  the  throat  part  of  the  collar  in  a 
curved  socket;  the  curved  bolt  being  confined 
when  the  collar  is  closed  bjr  a  spring-bolt, 
wedge-catch,  or  lever,  made  to  act  upon  it  at 
that  time. 

2.  To  the  attaching  of  wooden  ribs  to  tbe 
metal  frames  of  the  collars  as  fore-wales. 

3.  To  the  novel  construction  of  arms,  or 
brackets  affixed  to  the  metal  framing,  to 
which  the  togs,  or  braces  are  to  be  attached. 

George  Childs,  or  Lower  Thames- 
street,  Merchant,  for  improvements  in 
the  manufacture  of  bricks  and  tiles,  part  of 
which  improvements  are  applicable  to  compress- 
ing peat  and  other  materials.  Enrolment  Office, 
July  6,  1841. 

The  clay  is  first  to  be  prepared  in  a  wash- 
ing, machine,  and  the  bricks  made  therefrom 
in  a  brick  machine,  neither  of  which  are  shown 
or  described.  The  bricks  are  then  pressed 
on  a  revolving  wheel,  after  which  they  fall 
on  to  a  web-strap  beneath  the  wheel,  whence 
they  are  removed  by  an  attendant. 

The  patentee  shows  a  wedged  mould,  and 
also  a  press  for  making  artificial  stone  ;  like- 
wise an  expanded  brick  mould,  and  a  press 
for  pressing  two  bricks  in  separate  moulds  at 
the  same  time,  from  which  the  bricks  are 
ejected  by  two  pins  acted  upon  by  screws, 
which,  being  raised,  lift  the  bricks  out  of  the 
moulds. 

This  specification  is  wretchedly  drawn ; 
the  descriptions  are  of  the  most  vague  and 
imperfect  description.  No  improvements  are 
set  forth,  nor  is  any  claim  made. 

Henry  Gunter,  op  Cullum-strret, 
Fenchurch-strbet,  Merchant,  for  im- 
provements in  preserving  animal  and  vegetable 
substances.    Enrolment  Office,  July  6,  1 84 1 . 

The  substances  being  first  scalded,  are  put 
into  cylindrical  tin  cases,  which  are  nearly 
filled,  and  then  hermetically  closed.  A  num- 
ber of  these  vessels  are  then  immersed  in  a 
boiler:  for  animal  substances,  the  boiling  is 
continued  for  two  hours  and  a  half ;  for  ve- 
getables, from  fifteen  to  five-and-twenty  mi- 


nutes. The  vessels  are  then  taken  out  of 
the  boiler,  and  placed  in  a  sand-bath,  or 
other  convenient  mode  of  maintaining  a  tem- 
perature of  212°.  In  the  upper  part  of  each 
vessel  a  minute  hole  is  made,  through  which 
the  air  and  steam  contained  therein  is  ex- 
pelled  ;  while  the  steam  is  afterwards  escap- 
ing freely,  the  hole  is  closed  by  soldering, 
and  the  operation  is  complete. 

John  Swindells,  of  Manchester, 
Manufacturing  Chemist,  for  certain  im- 
provements in  the  manufacture  of  artificial 
stone,  cement,  stucco,  and  other  similar  com- 
positions.   Petty  Bag  Office,  July  6,  1841. 

This  invention  consists  in  the  employment 
of  the  residual  matters  of  various  chemical 
processes  for  manufacturing  the  above-named 
substances. 

In  manufacturing  the  chromates  and  bi- 
chromates of  potash  and  soda,  and  other 
chromic  salts,  a  residuum  remains,  which 
consists  of  oxide  of  iron,  silicate  of  alumine, 
lime,  sulphate  of  lime,  and  undecomposed 
chromate  of  iron  ;  this  residuum  is  used  for 
making  artificial  stone,  in  the  following 
manner.  If  the  lime  does  not  amount  to  50 
per  cent.,  and  the  silicate  of  alumine  to  30 
per  cent.,  these  substances  are  added  till 
their  proportions  are  respectively  of  those 
amounts.  The  materials  being  then  inti- 
mately mixed,  are  calcined  in  an  ordinary 
lime-kilo,  rednced  to  a  fine  powder,  and 
packed  in  casks  for  use. 

For  making  Roman  cement,  the  residuum 
produced  in  the  manufacture  of  potash,  soda, 
or  British  alkali,  is  employed.  To  a  quantity 
of  this  residuum,  containing  50  per  cent,  of 
lime,  30  per  cent  of  the  silicate  of  alumine  is 
added,  and  also  20  per  ceot.  of  oxide  of  iron, 
(the  latter  resulting  from  the  manufacture  of 
sulphuric  acid  from  the  bi-solphuret  of  iron,) 
or  a  similar  quantity  of  oxide  of  manganese 
and  iroo,  obtained  from  the  residual  salts  of 
manganese,  produced  in  the  manufacture  of 
chloride  of  lime,  &c.  These  materials  being 
thoroughly  mixed,  are  calcined,  powdered, 
and  packed,  as  before. 

The  claim  is,  1.  To  the  use  of  the  residuum 
produced  in  the  manufacture  of  chromic  salts 
for  the  manufacture  of  lithic,  or  stone  cement, 
or  artificial  stone.  2.  To  the  use  of  the  resi- 
duual  matters  produced  in  the  manufacture 
of  potash,  soda,  British  alkali  or  soda-ash, 
commonly  called  vat-waste,  and  the  residual 
oxide  of  iron  produced  in  the  manufacture  of 
s  ilphuric  acid  from  the  bi-sulphurets  of  iron, 
commonly  called  pyrites  or  mundic.  3.  To 
the  use  of  the  residual  oxide  of  manganese, 
produced  in  the  manufacture  of  chloride  of 
lime  or  other  chlorine  salts,  for  the  purpose 
of  manufacturing  stucco  or  Roman  cement. 

William  Thompson,  of  Upper  North- 
place,  Gray's  Inn-road,  Brush-maker, 
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for  improvements  in  the  construction  and  mount- 
ing of  various  kinds  of  brushes  and  brooms. 
Enrolment  Office,  July  8,  1841. 

These  improvements  relate  to  all  kinds  of 
brushes  and  brooms  having  their  handles 
placed  obliquely,  and  consists,  firstly,  in  the 
means  of  adjusting  the  handle  to  any  required 
position  ;  and  secondly,  in  a  mode  of  length- 
ening the  handle.  To  carry  out  the  first  im- 
provement, the  broom-handle  is  fixed  ob- 
liquely in  an  intermediate  piece  of  hard  wood 
of  a  cylindrical  form,  the  upper  end  of  which 
is  hemispherical,  and  the  lower  end  plane. 
This  intermediate  piece  is  inserted  perpendi- 
cularly in  a  recess  in  the  broom-head,  by  a 
screw  tang  or  pin,  which  passes  through  the 
head  and  is  secured  by  a  nut.  Four  or  more 
holes  are  made  in  the  bottom  of  the  recess, 
into  any  two  of  which  two  studs  projecting 
from  the  lower  end  of  the  intermediate  piece 
are  inserted,  to  keep  it  from  turning  in  the 
recess  after  it  has  been  once  adjusted.  By 
inserting  these  two  studs  in  a  different  pair 
of  holes,  the  handle  of  the  broom  may  be 
made  to  assume  a  different  position,  the 
number  of  positions  depending  upon  the 
number  of  holes  that  are  provided.  The 
lengthening  of  the  broom-handle  is  effected 
by  sliding  over  it  a  tube ;  at  the  top  of  the 
handle  a  small  piston  is  packed,  so  as  to  ge- 
nerate friction  enough  to  hold  the  tube  at 
any  required  length  to  which  it  may  be  extended. 

William  Lacey,  ofBirmingham,  Agent, 
for  certain  combinations  of  vitrified  and  metal- 
lic substances,  applicable  tPthe  manufacture  of 
ornaments,  and  the  decoration  and  improvement 
of  articles  of  domestic  utility,  and  of  household 
furniture;  also  applicable  to  church-windows 
and  ship-lights.  Enrolment  Office,  July  1 1 , 
1841. 

These  improvements,  which  are  described 
under  six  different  heads,  are  as  follows  :— 

Firstly.  A  mode  of  ornamenting  plate- 
glass,  which  may  then  be  used  for  the  deco- 
ration of  picture  and  other  frames,  wains- 
coting, &c  &c. 

Pieces  of  plate-glass,  of  the  proper  shape 
and  size,  have  ornamental  devices  cut  or 
etched  on  one  side  of  them,  which  devices  are 
cat  and  polished  in  the  usual  manner,  while 
the  original  surface  or  table  of  the  glass  is 
roughened.  The  ornamented  and  plane  sur- 
faces are  then  silvered,  and  coated  with  a 
composition  of  copal  varnish  and  white  lead, 
or  other  pigment,  to  protect  the  silvering. 

Secondly.  A  mode  of  attaching  knife  aud 
fork  handles,  &c,  when  they  are  made  of 
glass,  enamel,  or  other  vitrified  substance. 
Their  tubes  or  ferules  of  metal  are  inserted 
in  the  handles,  in  order  to  secure  the  tang  of 
the  knife,  &c,  more  effectually ;  the  tube  or 
ferule  being  introduced  into  the  handle  while 
the  glass  is  in  a  soft  or  semi-fluid  state. 
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Thirdly.  The  construction  of  metallic  win.— 
dow  frames  for  churches.  These  frames  are 
composed  of  a  series  of  vertical  parallel  bars  9 
grooved  to  receive  the  panes  of  glass  ;  the 
vertical  bars  being  continued  upward,  form 
the  gothic  arching  at  the  top  of  the  windows  . 

Fourthly.  The  construction  of  glass  panes 
for  glazing  such  windows.  The  top  and 
bottom  edges  of  the  panes  of  glass  are  cut  to 
an  angle  of  45°,  so  that  the  edges  of  the 
upper  panes  shall  overlap  those  beneath 
them  ;  the  plates  are  then  slid,  one  after  an- 
other, into  the  grooves  in  the  vertical  bars, 
a  moveable  beading  being  provided,  either  at 
the  top  or  bottom,  for  completing  the  series. 
The  bevelled  joints  of  the  glass  are  luted  with, 
copal,  or  other  similar  transparent  hard  var- 
nish ;  but  the  square  edges  are  luted  into  the 
grooves  with  a  mixture  of  copal  varnish  and 
white  lead  ;  or  common  putty  may  be  used. 
The  gothic  compartments  at  the  top  of  the 
window  are  to  be  glazed  in  the  ordinary 
way. 

Fifthly.  The  ornamenting  of  panes  of  win- 
dow glass,  by  staining,  etching,  &c.  Plates 
of  glass  being  stained  in  the  usual  manner  on 
one  side,  transparent  colourless  designs  are 
produced  upon  it  by  etching,  or  cutting  away 
a  portion  of  the  coloured  surface.  Or  both 
surfaces  of  the  glass  are  stained  with  the 
same,  or  with  different  colours,  by  removing 
a  portion  of  which  a  variety  of  tints  may  be 
produced.  Thus,  if  one  side  of  the  glass  is 
stained  yellow  and  the  other  blue,  and  figures 
are  cut  upon  each,  a  play  of  white,  blue, 
yellow,  and  green  lights  can  be  obtained. 

Sixthly.  The  formation  of  ship-lights, 
which,  instead  of  being  of  the  usual  colourless 
glass,  are  made  of  plates  of  glass  of  a  suitable 
thickness,  ornamented  as  above  described, 
and  mounted  in  the  metallic  frames  before 
mentioned. 

The  claim  is,  1.  To  the  mode  of  ornament- 
ing plate-glass  by  the  combined  processes  of 
cutting,  etching,  roughing,  and  silvering.  2. 
To  the  insertion  of  metallic  tubes  or  ferules 
in  knife  and  fork  handles,  and  in  the  handles 
of  other  cutlery,  made  of  glass,  enamel,  or 
other  vitrified  substances,  whilst  the  same 
are  in  a  hard  or  soft  state,  or  before  or  after 
the  process  of  vitrification.  3.  To  the  con- 
struction of  the  metallic  frames  of  church 
windows  grooved  to  receive  the  glass  plates 
as  described.  4.  To  the  construction  of  glass 
panes  for  windows,  whether  plain  or  orna- 
mented, with  bevelled  edges.  5.  To  the  or- 
namenting Jbj  etching,  cutting,  or  any  other 
means,  panes  of  glass  for  windows,  stained 
or  coloured  on  one  or  both  sides.  6.  To  the 
formation  of  ship-lights  made  of  glass  orna- 
mented in  the  manner  described,  of  adequate 
thickness,  and  fixed  in  suitable  metallic 
framci. 
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Matthew  Uzielli,  of  Kino  William* 
street,  Merchant,  for  improvements  in 
impregnating  and  preserving  wood  and  timber 
for  various  useful  purposes.    (A  communica- 
tion.;   Petty  Bag  Office,  July  11,  1 84 1. 

The  log  of  wood  has  a  groove  cut  around 
it  about  3  inches  from  its  upper  end,  to  which 
a  bag  of  some  water-proof  material,  open  at 
both  ends,  is  secured  by  a  strap  or  band ;  the 
log  is  then  placed  upright  in  a  trough,  and 
the  bag  supported  in  an  upright  position,  and 
some  one  of  the  following  materials  poured  into 
it  till  the  liquid  stands  a  few  inches  higher 
than  the  top  of  the  wood.  The  liquid  then 
permeates  the  log,  driving  the  sap  out  at  its 
lower  end;  the  process  is  not  complete  till 
the  liquid,  which  passes  through  the  wood, 
leaves  it  in  an  unaltered  state. 

For  preserving  and  hardening  the  wood, 
the  rough  pyrolignite  of  iron  in  solution  is 
employed;  for  preserving  only,  chloride  of 
sodium.  For  giving  flexibility  and  elasticity 
to  the  wood,  for  preventing  its  warping,  and 
rendering  it  incombustible,  the  chlorides  of 
calcium  and  magnesium,  are  used.  To  ex- 
pedite  the  drying  of  the  wood,  a  solution  of 
sulphate  of  soda  is  employed. 

By  the  same  means,  the  wood  may  be  dyed 
of  any  approved  colour,  by  using  any  of  the 
ordinary  animal  vegetable  or  mineral  colours. 
Thus,  bine  may  be  obtained  by  using  a  solu- 
tion of  pyrolignite  of  iron  and  prussiate  of 
potash ;  yellow,  by  acetate  of  lead  and  the 
chromate  of  potash ;  green,  by  a  combina- 
tion of  the  above  ;  and  so  on. 

To  impart  a  fragrant  smell  to  wood,  alco- 
holic solutions  of  essential  oils,  and  other 
odoriferous  substances,  may  be  employed. 

The  claim  is,  1 .  To  the  improved  method 
of  impregnating  and  preserving  wood  and 
timber  with  chemical  materials,  for  the  pur- 
pose of  preserving,  improving,  and  beautify- 
ing its  quality.  %  To  the  application  of  the 
peculiar  materials,  herein  mentioned,  for  the 
purpose  described. 

We  strongly  doubt  the  power  of  the  simple 
hydrostatic  pressure  of  a  "  few  inches  of 
liquid"  to  perform  the  required  task;  the 
presence  of  a  vacuum  at  the  opposite  end 
would  doubtless  achieve  the  permeation  of 
the  wood,  and  this  unpatented  process  may 
perhaps  be  extensively  adopted  in  preference 
to  the  foregoing. 

Walter  Hancock,  of  Stratford, 
Essex,  Engineer,  for  certain  improved 
means  of  preventing  accidents  on  railways. 
Enrolment  Office,  July  14,  1841. 

These  improvements  are  divided  into 
three  branches.  The  first  relates  to  the 
mode  of  working  the  breaks  employed  to 
arrest  the  progress  of  engines  and  carriages 
on  railways;  the  second,  to  the  switches 


for  altering  the  line  of  traction ;  and  the 
third,  to  the  signals  for  indicating  parti- 
cular incidents  in  the  working  of  railway  a. 

The  tender  is  furnished  with  a  cylinder 
of  four  different  diameters,  and  containing 
four  pistons  on  one  rod ;  the  largest  being 
about  seven  inches,  and  the  smallest  four 
inches  in  diameter.  The  spaces  between 
the  pistons  are  communicated  with  by  four 
ports  covered  by  a  slide-valve,  but  are  in 
free  communication  with  each  other,  and 
with  the  water  in  the  tank,  by  an  eduction 
pipe.  The  boiler  communicates  with  the 
valve-box  by  a  small  flexible  tube,  by  which 
the  pressure  of  its  contents  is  communicated 
to  the  pistons  when  required.  Two  sliding 
rods  are  collared,  together  with  the  piston- 
rod,  to  a  short  cross  head  to  which  the  train 
is  attached  ;  but  the  collars  on  the  rods  in- 
side of  the  framing  relieve  the  pistons  from 
the  strain  occasioned  by  the  draft.  The  other 
ends  of  the  rods  slide  in  guides,  and  are  con- 
nected by  levers  to  the  tender's  breaks,  which 
it  is  advised  should  be  so  adjusted  as  to  per- 
mit them  to  come  in  contact  with  the  wheels, 
only  when  the  engine  and  tender  are  running 
alone.  Each  carriage  is  fitted  with  breaks, 
suspended  upon  pins  fixed  in  the  framing  in 
the  usual  way,  and  are  connected  to  two 
levers  on  a  shaft,  on  the  middle  of  which  two 
other  levers  are  fixed,  their  extreme  ends 
being  received  in  slots  provided  for  them  in 
a  rod.  This  rod  is  constructed  of  iron  tubing, 
so  as  to  afford  the  necessary  stiffness  and 
lightness ;  it  is  mounted  on  anti-friction 
rollers  and  steadying  brasses,  and  extends 
beyond  the  ends  of  the  carriage,  to  just  one- 
half  the  distance  between  the  preceding  aud 
succeeding  carriages,  terminating  at  each 
end  in  a  buffer-head.  There  are  two  springs 
for  returning  the  rod  to  its  central  position, 
as  regards  the  length  of  the  carriage,  a.'.er  it 
has  acted  on  the  breaks.  When  it  is  required 
to  stop  the  train,  the  operation  is  as  follows : 
— the  slide-valve  is  to  be  drawn  off  the  first 
port,  which  allows  the  steam  pressure  in  the 
boiler  to  act  against  the  small  piston,  which 
effects  a  reduction  of  the  distance  between 
the  first  carriage  and  the  tender,  and  the  aft 
breaks  of  all  the  carriages  in  the  train  arc 
applied  to  the  wheels  simultaneously,  with  a 
force  collectively  equal  to  the  area  of  the 
piston.  This  force  can  be  increased  by  open- 
ing the  other  ports  in  succession.  Backing 
of  the  carriage  is  provided  for,  by  admitting 
the  pressure  from  the  boiler  through  the  filth 
port  only,  while  the  others  are  closed ;  there 
is  also  a  provision  for  applying  the  breaks  by 
hand  when  requisite. 

The  second  head  of  these  improvements, 
relating  to  switches,  consists  in  substituting 
a  self-acting  apparatus  for  the  usual  switch* 


Digitized  by  Google 


80 


NOTES  AND  NOTICES. 


tender.  A  common  switch  is  connected  by  a 
rod  with  a  vertical  lever,  by  which  it  is  opened 
or  closed  in  the  usual  manner.  On  the  centre 
of  this  rod  there  is  a  stud,  on  which  is  loosely 
affixed  one  of  the  arms  of  a  double  bell-crank 
lever,  moving  on  a  centre  pin  affixed  to  the 
sleeper.  To  the  cross  arms  of  this  lever  the 
ends  of  two  pair  of  rods  are  jointed,  while  their 
cpposite  ends  are  connected  to  the  double 
crank  levers.  The  ends  of  the  long  arms  of 
these  levers  are  fitted  with  anti-friction 
rollers,  which  slide  upon  plates  provided  for 
them.  To  give  effect  to  this  apparatus,  four 
slants  are  suspended  from  the  framing  of  the 
tender,  at  a  suitable  distance  below  the  axles, 
whereby  the  switch  is  adjusted  exactly  as  re- 
quired, on  whichever  side  of  the  line  it  may 
happen  to  open,  or  in  whatever  direction  the 
engine  may  be  going.  The  mode  of  operation 
is  as  follows  :—  if  a  switch  has  been  negli- 
gently left  open,  the  consequence,  according 
to  the  present  system  of  working,  would  be, 
that  the  engine,  &c,  instead  of  continuing  its 
direct  course,  would  cross  over  to  the  other 
line,  to  the  imminent  risk  of  life  and  pro- 
perty ;  but  by  the  adoption  of  the  present 
apparatus,  the  slant  would  force  the  lever 
into  its  proper  position,  and  send  the  switch 
home  to  the  rails  before  the  engine  reached 
the  point  of  divergence. 

The  third,  and  last  branch  of  these  im- 
provements consists  in  a  new  mode  of  signals, 
which  may  be  managed  by  hand,  or  without 
hand,  and  which  will  serve  at  once  to  sig- 
nalize events  and  incidents,  and  to  denote  the 
exact  time  of  their  occurrence.   Pour  hollow 
glass  globes  arc  placed  at  equal  distances 
around  a  central  reservoir  common  to,  and 
communicating  with,  all  four;  the  whole 
turns  freely  upon  a  spindle  which  passes 
through  the  central  reservoir,  and  is  firmly 
fixed  to  a  post  placed  in  a  convenient  position 
by  the  side  of  a  railway :  all  these  vessels 
(except  the  uppermost  one  for  the  time)  are 
filled  with  red,  or  any  other  bright  coloured 
transparent  fluid.    Each  of  the  globes  com- 
municates with  the  reservoir  by  two  tubes, 
one  entering  at  its  upper  part,  the  other  at 
the  bottom ;  ths  latter  being  fitted  with  a 
stop-cock,  to  retard  the  return  of  the  liquid 
to  the  reservoir  as  much  as  may  be  desired. 
On  the  apparatus  being  caused  to  make  one- 
quarter  of  a  revolution,  a  full  globe  will  be 
raised  to  the  top,  from  which  th;  liquid  will 
begin  to  run  back  to  the  reservoir,  at  the 
adjusted  rate,  until  it  is  empty;  and  so  on, 
continually,  as  often  as  the  apparatus  is  made 
to  make  a  quarter-revolution,  one  or  other  of 
the  yessels  will  be  raised  in  a  full  state  to  the 
top.  This  apparatus  is  covered  with  a  screen, 


having  an  aperture,  through  which  the  ele- 
vated globe  only  is  visible,  with  a  strong 
light  behind  it.    By  means  of  a  suitable  ar- 
rangement of  levers  and  ratchets,  the  glass 
globes  make  one-fourth  of  a  revolution  on  the 
depression  of  a  lever,  either  by  hand  or  by 
the  passing  of  a  train.    The  rate  at  which 
the  coloured  fluid  will  descend  from  the 
uppermost  globe  will,  of  course,  depend  upon 
the  adjustment  of  the  stopcock;  the  driver 
of  an  approaching  train  may,  therefore,  by 
this  means,  judge  of  the  time  which  has 
elapsed  since  the  preceding  train  passed  the 
signal-po9t,  and  regulate  his  speed  accord- 
ingly, being  at  all  times  guided  by  the  height 
of  the  coloured  fluid  in  the  globe. 

Intending  Patentees,  or  Patentees  of  unspe- 
cified inventions,  may  have  every  needful  infor- 
mation and  assistance  on  moderate  terms  by 
application  to  the  Office  of  this  Journal,  where 
also  may  be  consulted  the  only  Complete  Jle- 
gistry  extant  of  Patents  from  the  earliest 
period  (A.D.  1617.)  to  the  present  time. 


KOTES  AMD  KOTICES. 

Preservation  of  Boot*  and  Shoes.— Never  allow 
boots  or  shoes  to  dry  for  any  length  of  time  in  the 
dirt.  Housewifcs  sometimes  lay  fuller's  earth  on 
boards  to  extract  the  grease  therefrom ;  dry  dirt 
acts  in  the  same  way  upon  leather,  drawing  out  all 
the  animal  matters  which  constitute  the  virtue  of 
the  leather.  The  care  should  be  by  continual  black- 
ing, and  the  occasional  application  of  some  unc- 
tuous matter  to  maintain  the  natural  state  of  the 
leather.  When  the  original  proportion  of  animal 
fats,  Sic.  is  greatly  diminished,  the  leather  becomes 
harsh,  cracks,  and  perishes  rapidly.  The  Macerone 
composition,  (i.  e.  2  parts  of  tallow  and  1  part  of 
rosin  melted  together)  is  the  best  that  can  be  ap- 
plied, both  to  sobs  and  upper  leathers;  to  the 
former  its  application  should  be  plentiful  and  fre- 
quent. It  is  a  well  established  fact,  although  not 
sufficiently  known,  that  the  difference  between  the 
durability  of  carefully  and  carelessly  managed 
boots  and  shoes  is  as  one  to  three.  B. 

Rotation  of  the  Sun. — Professor  Gmithuisen  has 
ascertained  that  the  siderial  rotation  is  made  in  25 
days,  14  hours,  54  minutes,  and  5  seconds ;  aud  that 
its  synodic  rotation  is  completed  in  27  days,  13 
hours,  17  minutes,  and  19  seconds. 

The  Population  of  Birmingham,  according  to 
the  late  census,  is  upwards  of  138,000,  being  an  in- 
crease of  nearly  25  per  cent,  within  the  last  ten 
years. 


London  University.— Mr.  Vignoles  has  been  ap- 
pointed professor  of  civil  engineering  in  this  col- 
lege, and  will  give  his  first  course  of  lectures  during 
the  ensuing  winter. 

Advice  to  Shavers. — Always  warm  your  razor  pre- 
vious to  using,  by  immersion  in  warm  water,  and 
after  using,  wipe  it  clean  and  strop  it  well  before 
putting  it  by.  You  may  strop  it  or  not  before  using, 
just  as  you  please,  but  upon  no  account  omit  this 
precaution  afterwards.  If  the  razor  is  a  good  one, 
under  this  mode  of  treatment  it  will  last  an  inde- 
finite time.  A  relative  of  the  writer  of  this  notice 
has  now  in  daily  use  a  razor  which  has  already 
lasted  one  long  life,  and  threatens  to  wear  out  its 
present  possessor,  without  the  edge  having  ever 
been  put  on  any  other  sharpening  instrument  than 
the  strop.  B. 
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The  Barometer,  whether  considered 
with  reference  to  its  character  as  a 
meteorological  instrument— or  in  its 
numerous  and  varied  applications  to  the 
purposes  of  practical  science — is  an  in- 
strument of  such  great  value,  that  any 
improvement  tending  to  simplify  its 
use — to  increase  its  accuracy — or  to 
extend  its  powers,  must  prove  a  fertile 
source  of  gratification  to  every  philoso- 
phic mind. 

We  have  great  pleasure,  therefore, 
in  directing  the  attention  of  our  readers 
this  week  to  the  valuable  improvements 
recently  patented  by  our  esteemed  cor- 
respondent Mr.  Bursill ;  which  ensure 
to  a  very  remarkable  extent,  the  quali- 
ties which  we  have  just  enumerated. 

A  Standard  Barometer  to  indicate  the 
direct  pressure  of  the  atmosphere  all 
over  the  globe,  totally  independent  of 
change  of  temperature,  has  long  been  a 
desideratum.  The  Mercury  employed  in 
the  construction  of  Barometers  is  liable 
to  expand  or  contract  about  the  part 
of  its  volume,  by  a  change  of  temperature 
amounting  to  only  90°  Fahrenheit ; — so 
that,  even  during  the  ordinary  changes 
of  the  atmosphere,  and  still  more  par- 
ticularly in  the  ascent  or  descent  of 
mountains  in  tropical  climates,  a  ques- 
tion immediately  arises  as  to  how  much 
of  the  rise  or  fall  of  the  Barometer 
should  be  attributed  to  increased  heat 
or  cold  j  and,  although  this  question  may 
in  fact  be  solved  By  reference  to  the 
Thermometer  at  the  time  of  observation, 
it  is  only  to  be  done  by  the  aid  of  a  com- 
plicated formula — not  easily  understood 
except  by  scientific  persons — nor  easily 
retained  by  them,  since  the  length  of 
the  Barometrical  column  is  perpetually 
varying  from  other  causes  besides  tem- 
perature, and  the  difficulty  of  making  an 
exact  computation  is  thereby  greatly  in- 
creased. 

In  addition  to  the  defect  already  men- 
tioned, it  is  an  equally  incontrovertible 
fact,  that  Barometers  generally  are,  as 
at  present  constructed,  open  to  another 
source  of  inaccuracy,  namely  that  the 
height  of  the  Mercurial  column  is  fre- 
quently more  or  less  than  is  apparent 
upon  the  graduated  scale,  owing  to  a 
change  of  level  of  the  Mercury  within 
the  cistern,  which  change  of  level  al- 
ways accompanies  any  rise  or  fall  of  the 
Uarometer. 


NT  BAROMETERS. 

It  is  true,  that  the  latter  evil  can  be 
lessened,  in  exact  proportion  as  the 
size  of  the  cistern  is  augmented;  but 
such  enlargement  of  the  cistern,  with- 
out altogether  removing  the  evil,  rend- 
ers the  Barometer  expensive,  and  far 
less  portable ;  while  a  variety  of  dif- 
ferent-sized cisterns  gives  rise  to  great 
discrepancy  in  the  observations. 

In  "  Bursill's  Patent  Standard- 
Syphon,"  "Patent  Syphon-Marine," 
and  "  Patent  Compensating-Cistern" 
Barometers  —  these  difficulties  have 
been  overcome,  by  arrangements  equal- 
ly novel  and  efficient,  and  so  simple, 
that  the  manner  of  using  the  Barometer 
is  at  once  intelligible  to  persons  of  or- 
dinary capacity;  while,  to  those  who 
have  devoted  much  attention  to  this  in- 
teresting subject,  great  satisfaction  will, 
be  derived,  by  an  investigation  of  the 
principles  upon  which  these  valuable 
machines  are  constructed. 

Bursill's  Patent  Standard  Syphon 
Barometer,  represented  by  Fig.  1  on 
our  front  page,  has  its  tube  so  propor- 
tioned, that  any  expansion  or  contrac- 
tion of  the  mercury,  from  change  of 
temperature,  is  always  thrown  into  the 
long  arm,  the  mercurial  level  in  the 
short  arm  remaining  totally  unaffected 
except  by  change  of  pressure.  Thus, 
by  placing  the  instrument  in  hot  water, 
a  considerable  rise  of  the  mercury  in 
the  long  arm  is  very  soon  perceptible, 
but  no  alteration  of  level  can  be  de- 
tected in  the  short  arm,  even  by  the 
aid  of  a  magnifying-glass. 

Fig.  2  is  a  section,  in  which  it  will 
be  seen  that  two  brass  rods  are  em- 
ployed, and  attached  to  the  lower  end 
of  each  of  these  rods  is  a  finely-toothed 
rack.  These  racks  are  worked  by  a 
small  toothed  wheel  placed  between 
them,  and  to  these  motion  is  given  by 
a  screw  working  in  a  fixed  socket,  the 
arrangement  being  such,  that  when 
one  of  the  rods  is  worked  upwards,  the 
other  is  made  to  descend  in  exactly  the 
same  proportion  ;  one  of  these  rods  is 
graduated  in  inches,  and  serves  to  form 
the  scale;  to  the  other  is  attached  a 
small  arrow,  carrying  a  vernier,  and 
carefully  adjusted  to  the  level  of  the 
mercury  in  the  barometrical  column,  at 
32°  Fah. 

To  use  the  instrument,  all  that  is  ne- 
cessary is,  to  adjust  the  arrow-point  or 
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zero  (o)  on  the  graduated  scale  to  the 
level  of  the  mercury  in  the  short  arm ; 
by  aid  of  the  screw  at  bottom :  the  upper 
arrow  affixed  to  the  rod  on  the  opposite 
side,  and  to  which  arrow  is  also  at- 
tached a  vernier  of  the  usual  descrip- 
tion, will  then  point  out  the  true  height 
of  the  barometrical  column,  corrected 
for  temperature $  for  should  any  mer- 
cury be  seen  above  the  arrow,  it  arises 
from  expansion,  or  should  any  void 
space  be  seen  below,  it  is  owing  to 
contraction. 

The  true  pressure  of  the  atmosphere 
is^  thus  obtained  almost  in  an  instant, 
without  arithmetical  calculation  or  re- 
ference to  tabular  forms ;  for  in  this  ba- 
rometer there  is  no  necessity  to  make 
allowance  for  the  expansion  of  the 
brass  scale,  since,  by  the  employment 
of  two  rods,  the  one  exactly  serves  to 
correct  the  other.  The  usual  correction 
for  capillary  attraction  is  also  unneces- 
sary, for  in  the  Syphon  Barometer, 
when  both  ends  of  the  tube  are  of  the 
same  diameter,  (as  in  this  instance,) 
the  action  is  exerted  equally  in  each, 
and  the  effects  of  depression  become 
entirely  lost. 

Bursill's  Patent  Compensating  Cis- 
tern Barometer,  (Fig.  3,)  has  all  the 
advantages  of  the  best  barometers 
hitherto  constructed,  excepting  only 
the  Standard  Syphon  Barometer  just 
described,  since  it  is  not  corrected  for 
the  expansion  or  contraction  of  the 
mercury,  &c,  &c,  and  is  therefore  to 
be  read  off  from  the  level  of  the  mer- 
cury, (and  the  necessary  corrections 
made  afterwards,  for  nice  purposes,)  in 
the  usual  way. 

The  great  advantage  is,  that  the 
mercury,  by  a  simple  yet  self-acting 
contrivance,  is  always  preserved  upon 
a  level  within  the  cistern,  notwith- 
standing any  rise  or  fall  that  may  take 
place  in  the  barometrical  column. 

In  ordinary  barometers,  the  baro- 
metrical scale  is  graduated  in  inches 
from  the  level  of  the  mercury  in  the 
cistern,  and  the  first  change  that  takes 
place  in  the  atmospheric  pressure,  after 
the  instrument  is  made,  by  inducing  a 
change  in  this  level,  throws  it  all 
wrong.  Many  attempts  have  been 
made  to  overcome  this  difficulty,  but 
hitherto  they  have  all  of  them  been  at- 
tended with  some  inconvenience. 

In  the  Patent  Compensating  Cistern 


Barometer,  the  object  sought  is  fully 
accomplished  by  simply  bending  the 
lower  end  of  the  barometer  tube  to  a 
right  angle,  and  afterwards  twisting  it 
into  a  spiral  form — the  cohesion  of  the 
mercury  being  found  to  be  so  great,  as 
to  effectually  exclude  the  ingress  of 
any  atmospheric  air.  A  horizontal 
movement  of  the  mercury  is  thus  pro- 
duced, instead  of  a  vertical  one  as 
heretofore,  and  the  lightness  and  port- 
ability of  the  instrument  are  extreme, 
since  the  quantity  of  mercury  made  use 
of  is  very  small,  and  the  barometer  may 
even  be  inverted  without  the  danger  of 
spilling  it,  although  the  end  of  the  ta- 
bular cistern  is  quite  open  to  the  air. 

These  instruments  having  a  greater 
range  than  those  ordinarily  made  use 
of,  and  their  construction  admitting  of 
the  most  elegant  designs,  render  them 
beautifully  adapted  for  house  baro- 
meters ;  they  are  however  particularly 
eligible  for  marine  purposes,  since  they 
require  no  adjustment,  the  use  of  a 
gauge-point  being  not  so  readily  ap- 
plicable at  sea  as  on  shore,  except  in  a 
dead  calm.  The  Standard  Syphon  Ba- 
rometer, also,  is  applicable  to  marine 
purposes,  means  having  been  taken  to 
prevent  oscillation,  which  in  no  mea- 
sure affects  its  accuracy.  Mountain 
Barometers  are  also  manufactured  upon 
the  same  principle. 

These  instruments  were  exhibited, 
and  attracted  considerable  attention,  at 
a  late  meeting  of  the  Meteorological 
Society,  who  considered  them  most 
valuable  inventions,  displaying  extreme 
ingenuity  in  construction,  and  possess- 
ing improvements  long  wanted  in  this 
instrument.  A  committee  was  appointed 
to  examine  minutely  into  the  merits  of 
these  barometers,  who  have  since  re- 
ported of  them  in  terms  of  the  highest 
commendation. 


RATIONAL  PHILOSOPHT — LETTER  If. 
POWER. 

The  only  power,  force,  or  means  of  ac- 
tion throughout  the  whole  of  Physi- 
cal Nature  consists  in  the  Impulsive 
Pressure  of  the  Medium  of  Space. 
Sir, — Matter  being  essentially  inert, 
a  planet  is  inert  j  it  is  but  a  mass  of 
inert  elementary  atoms,  and  as  such, 
reauires  a  constantly  impelling  cause 
to  keep  it  in  motion. 

o  2 


Digitized  by  Google 


84  RATIONAL  PHILOSOPHY 

Matter  being  incapable  of  acting  of 
itself,  cannot  suffer  either  essential  or 
mechanical  change  by  its  like;  the 
substance  of  its  elementary  atoms  is 
in  all  respects  as  at  the  beginning,  and 
must  for  ever  remain  incapable  of  al- 
teration by  time  or  service.  Hence,  the 
only  change  which  bodies,  and  the  ele- 
mentary atoms  of  bodies  can  suffer,  is 
of  a  local  nature  or  change  of  place. 

Motion  being  the  only  effect  pro- 
duceable  on  matter — in  which  there  is 
no  variety,  but  as  respects  velocity  and 
direction — in  the  pressure  of  the  me- 
dium of  space  we  have  the  only  ana- 
logous cause  conceivable  for  both  atomic 
and  planetary  motion.  The  latter  re- 
quires cause  as  general  as  planetary 
space,  and  to  effect  the  former  in 
bodies,  it  is  only  necessary  that  atomic 
matter  should  be  spherical,  in  order 
that  the  common  medium  of  pressure 
and  motion  should  have  free  access 
through  the  interstices  of  all  bodies, 
great  and  small,  solid  and  fluid. 

The  solid  state  results  from  elemen- 
tary atoms  being  externally  compress- 
ed together  ;  and  decomposition  is  ef- 
fected when  the  pressure  within  a  body 
is  greater  than  on  its  surface.  Men- 
strua dissolve  nothing;  they  only  pre- 
sent recipient  interstices  for  the  atoms 
of  the  substance  to  be  dissolved.  The 
medium  of  space  within  a  body,  like 
water  in  a  submerged  sponge,  being 
continuous  with  the  like  medium  in 
space  generally,  the  pressure  of  the 
latter — the  general  pressure — is,  as  it 
were,  conveyed  to  the  interior  of  every 
body,  and  may  be  likened  to  a  kind 
of  back  spring  pressing  centrifugally 
against  every  atom  in  a  body,  and  ready 
to  expand  the  body,  or  to  force  out  its 
atoms  according  as  the  body  is  sur- 
rounded by  a  medium  of  fire  or  some 
aqueous  medium. 

It  is  not  the  natural  fact  that  "  acids" 
act  on  bodies :  bodies  are  composed  of 
atoms,  the  substance  of  winch  can 
suffer  no  act  but  that  of  impulsive  pres- 
sure: neither  have  the  atoms  of  a 
menstruum  any  essentially  acting  pro- 
perties whatever.  Matter  is  inert,  it 
can  do  nothing.  Acidity  is  but  a 
sensation,  promoted  in  the  mind  by 
sense-excitement  of  the  brain,  and  by 
means  which  have  nothing  whatever 
in  common  with  the  sensation.  No- 
thing of  the  whole  of  light,  colour, 
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heat,  cold,  flavour,  sound  and  odour,  or 
of  their  likeness,  excited  in  the  mind 
by  the  agency  of  the  senses,  belongs  to 
matter.  All  sense-excited  knowledge 
informs  us  positively  of  what  matter 
does  not  possess,  and  all  "  chemical 
properties  "  are  but  our  own  sensa- 
tions, but  which  are  gratuitously  and 
falsely  imputed  to  matter  and  bodies. 
The  world  is  mechanical;  its  principles, 
as  its  construction  and  performances 
evince,  are  wholly  mechanical ;  and  the 
essence  of  the  atoms  of  matter  is  cause 
in  no  instance,  nor  is  it  concerned  in 
any  terrestrial  production  whatever. 

The  general  pressure  is  not  to  be 
valued  by  mere  atmospheric  pressure ; 
nor  can  it  be  denied,  that  in  nature 
there  exists  means  of^pressure  equal  to 
the  collapsing  of  atoms,  so  as  to  force 
a  body  which  shall  have  the  tenacity 
of  steel.  What  but  pressure  elevates 
islands  from  beneath  the  ocean's  bed — 
which  produces  the  tornado  which 
shakes  and  rends  the  globe-— causes 
earthquakes — and  makes  whole  tracks 
of  land  as  moving  bogs,  to  change  their 
localities  ?  The  great  waterspout  evinces 
more  than  atmospheric  pressure  by  its 
superior  elevation.  To  pressure  within 
the  bar,  alone,  can  be  attributed  the 
expansion  of  steel,  of  which  fire  is  but 
a  promoting  means;  also  the  sudden 
collapse  of  atoms  when  aerolites  are 
formed.  What  is  the  tenacity  of  the 
densest  bodies  to  the  forcible  expansion 
of  a  drop  of  confined  water  while  being 
congealed  ?  Pressure  only  can  account 
for  the  production  of  these  phenomena. 
With  it  all  our  falsely  assumed  causes 
bear  no  comparison:  altogether  they 
cannot  account  for  the  force  of  steam, 
or  of  exploded  gunpowder.  Besides 
attraction,  repulsion,  central  forces  and 
gravitation,  modern  science  has  nothing 
oi cause;  these  together  cannot  account 
for  the  motion  of  a  stone  through  the 
air  after  it  has  ceased  to  be  impelled  by 
the  hand ;  and  the  whole  are  evidently 
false  causes,  from  being  inconsistent 
with  the  inertia  of  matter. 

All  self  action  being  inconsistant  with 
inertia,  at  the  same  time  all  inert 
matter  being  in  a  state  of  loqal  change, 
impelling  and  impelled,  to  the  known 
universal  pressure  alone  can  we  refer 
for  universal  cause  of  action :  no  other 
is  analogous  to  the  common  effect, 
motion;  and  no  universal  agent  for 
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such  purpose  can  be  referred  to  but  a 
medium-filling  space,  in  which  the 
planets  may  be  said  to  float,  by  which 
they  are  under  constant  physical  im- 
pulse, and  by  which  all  manner  of 
bodies  are  penetrated. 

Pressure  is  nothing  assumed,  and  its 
universality  is  admitted:  it  accounts 
consistently  for  every  phenomenon  from 
the  formation  of  a  plant  to  the  collaps- 
ing of  the  atoms  of  a  grain  of  sand ; 
from  the  eruption  of  a  volcano  to  the 
ripple  on  a  pond;  from  the  concussion 
of  thunder  clouds,  to  the  pulsation  of 
the  heart.  Were  the  general  pressure 
suspended,  all  motion,  all  life,  all 
growth  would  be  instantly  at  an  end,— 
Nature  at  a  stand-still,  and  the  heavenly 
bodies  themselves  lose  theirconsistcncy. 

Neither  is  it  a  question  how  the/ 
known,  the  universal  pressure  com- 
menced, and  is  maintained:  its  univer- 
sality of  action  is  undeniable,  and  be- 
side it,  throughout  the  entire  of  phy- 
sical nature,  no  auxiliary  power,  form, 
property  or  quality,  is  required.  It 
may,  however,  be  conceived,  that  the 
Allwise  putting  together  of  the  parts 
of  the  system,  originated  that  state  of 
pressure  so  necessary  for  the  production 
of  motion,  and  that  the  resulting  plane- 
tary motions  are  tributary  to  the  con- 
tinuance of  the  pressure  on  which  these 
motions  depend.  To  which  may  be 
added,  that,  in  all  probability,  the  whole 
order  of  the  system  is  dependent  on  the 
shape  and  size  of  the  atoms  of  the  dif- 
ferent elements  of  matter:  in  which 
latter  respect  only,  there  is  anv  dif- 
ference in  the  initial  materials  of  the 
universe  of  planetary  bodies. 

Matter,  therefore  bodies,  being  na- 
turally inert,  there  can  be  no  motion 
without  its  equal  of  impulse.  Hence, 
planetary  motion,  projectile  motion, 
and  the  motion  of  a  grain  of  dust  in  the 
air,  is,  each,  equally  the  effect  of  phy- 
sical impulse  being  continued,  however 
invisibly,  as  long  as  that  motion  con- 
tinues :  otherwise  it  is  self  motion  after 
impulse  has  ceased ;  a  circumstance  as 
impossible  as  the  voluntary  ascent  of  a 
stone  from  the  ground  into  the  air. 

Nothing  short  of  a  medium  of  pres- 
sure or  motion  filling  space,  can  keep 
all  things  to  which  motion  is  not  na- 
tural, in  a  state  of  endless  motion.  This 
medium  of  space,  is  the  first  and  final 
cause,  next  to  God,  of  all  planetary,  all 


bodily,  all  atomic  transfer:  it  is  the 
primum  mobile  of  nature,  and  bv  it 
only  is  any  thing  whatever  put  into  a 
state  of  force.  1 1  collapses  atoms,  con- 
tracts bodies,  expands,  explodes  and 
disperses  in  every  instance;  and,  by 
acting  partially  on  a  body,  it  is  the 
universal  cause  *of  the  common  effect, 
motion.  Beside  this  universal  cause, 
why  should  we  look  for  any  other  ?  A 
common  physical  power  to  act  forcibly 
on  atomic  substance  in  every  direction, 
is  all  the  system  requires  to  perpetuate 
its  phenomena. 

The  Cause,  which  made  of  atoms,  spheres, 
Gives  form  to  all  terrestrial  things, 
The  same  it  is  which  moulds  our  tears, 
And  on  the  heart's  blood  draws  the  strings. 

Pressure  it  is  which  rolls  the  earth, 
And  all  the  planets  by  it  turn, 
It  keeps  to  Man  supplied  his  breath, 
It  wings  the  wind,  it  moves  the  worm. 

T.  H.  Pasley. 

Dublin,  Bachelor's  Walk. 

Errata.— Letter  m,  pa^e  407,  column  2,  line  i: 
for  "  the  collection,"  read  "any  collection;"  line 
14,  ««  for  volume,"  read  "colour  ;"  line  20,  for,  "as 
though,"  read,  "  as  thought ;"  page  408,  column  1, 
line  3,  for,  "  that  the  adoption,"  read,  "  but  the 
adoption." 


urwin's  system  of  working  steam- 
engines. 

Sir, — Mr.  Urwin's  letter,  at  page  197  of 
your  last  volume,  is  any  thing  but  a  reply 
to  my  statements  and  remarks  on  his  new 
system  of  working  steam,  described  in 
the  91 2th  number  of  your  excellent  peri- 
odical. 

I  offered  no  opinion  in  my  last  commu- 
nication, though  I  took  occasion  to  do  so 
some  time  since,  in  Number  914;  and 
questioned  the  propriety  of  changing  the 
*•  power''  of  engine*,  by  varying  the  "  vo- 
lume" of  steam  supplied  to  the  cylinder, 
instead  of  by  "  pressure."  For  the  intro- 
duction of  such  matter,  also  the  "  mode" 
of  cutting  off  steam,  the  slides,  their  lap, 
&c,  dwelt  upon  by  Mr.  Urwin,  is  quite 
irrelevant,  and  does  not  in  the  slightest 
degree  bear  upon  the  question  at  issue, 
which  is  simply  this,  "  Does  the  old  mode 
of  expanding  wholly  within  the  cylinder, 
or  the  new  system  of  working  proposed  by 
Mr.  Urwin,  produce  the  greatest  mechani- 
cal eff-ct  with  a  given  quantity  of  steam  ?" 

It  is  unnecessary  to  notice,  perhaps,  the 
assertion  of  Mr.  Urwin,  "  that  I  have 
steam  of  twenty  pounds  left  with  which  I 
do  not  know  what  to  do  but  I  will  just 
request  him  to  look  again  a  little  more 
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attentively  at  the  fourth  paragraph,  from 
which  I  suppose  he  has  drawn  the  infer- 
ence, and  the  following  also,  and  I  doubt 
not  he  will  then  comprehend  the  reason 
the  supposition  was  not  carried  beyond 
two  expansions ;  the  object,  in  fact,  being, 
as  he  will  perceive,  merely  to  obtain  the 
means  of  comparison,  and  not  to  point  out 
the  extent  to  which  the  expansion  might 
be  carried  with  profit. 

Mr.  Urwin  reminds  me  that  "  there  is 
steam  at  all  times  in  the  expansive  cham- 
ber." I  was  aware  of  the  fact,  and  that  it 
accumulated  in  pressure,  too,  to  an  extent ; 
but  conceived  at  the  moment,  that  as  a 
greater  cjuantity  of  the  original  steam  would 
remain  in  the  cylinder,  and  be  discharged 
into  the  condenser,  the  value  of  such  in- 
crease would  probably  be  neutralized. 
However,  on  reflection  it  became  apparent 
that  it  was  wrong  to  neglect  the  point;  and 
by  subsequent  calculation  I  make  the 
pressure  uniform  at  about  24  pounds  per 
inch,  instead  of  16,  which  I  before  as- 
signed for  commencing  the  operation  of 
returning  the  piston,  of  which  the  new 


system  shall  receive  the  full  benefit ;  as  I 
have  neither  wish  nor  motive  for  depriving 
it  of  one  iota  of  its  dues — the  sole  object 
being  to  honestly  arrive  at  facts,  and  not  to 
depreciate  the  merits  of  the  invention. 

I  must,  therefore,  in  justice  observe,  that 
steam  of  40  pounds'  pressure,  worked  in 
Mr.  Urwin 's  engine,  will  be  reduced  not 
to  less  than  10  pounds,  as  stated  in  my 
last  communication,  but  probably  to  some- 
thing less  than  14,  at  the  termination  of 
each  complete  stroke,  in  consequence  of 
the  accumulation  which  takes  place  in  the 
expansive  chamber,  and  which  shows  it 
has  undergone  in  "effect"  three  expan- 
sions, instead  of  three  and  a  half,  on  which 
my  calculations  were  founded  in  my  last 
paper. 

The  following  diagram  is  intended  to  re- 
present a  cylinder  of  three  feet  in  length, 
divided  by  dotted  lines  into  three  equal 
sections,  with  a  piston  of  one  inch  area. 
On  the  sides  of  the  figure,  and  opposite 
the  respective  sections,  the  value  of  the 
two  modes  are  placed  in  contrast.  Section 
A  is  supposed  to  represent  the  cylinder  of 
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Mr.  Urwin's  engine,  through  which  the 
piston  is  driven  by  steam  from  the  boiler 
of  40  pounds*  pressure ;  and  the  sum  op- 
posite, on  the  right,  is  the  amount  of  the 
effective  force  multiplied  by  the  length  of 
the  section.  Section  B  is  intended  to  re- 
present the  expansive  chamber,  containing 
the  supply  of  steam  of  24  pounds'  pressure 
before  noted,  and  of  the  assumed  size  of 
one  and  a  half  times  that  of  the  cylinder 
for  driving  the  piston  through  section  C  ; 
and  section  C  is  designed  to  represent  the 
return  stroke  of  the  piston  ;  and  the  sum 
on  the  right,  as  before,  is  the  amount  of 
the  mean  effective  force,  multiplied  by  the 
length  of  that  section ;  and  at  foot  appears 
the  aggregate. 

By  the  common,  or  old  mode  of  apply- 
ing the  principle,  the  volume  of  steam  and 
the  number  of  expansions  being  the  same, 
the  steam  would  be  admitted  from  the 
boiler  until  the  piston  moved  through  one- 
third  of  the  cylinder,  or  to  the  extremity  of 
section  A  ;  and  from  thence  the  stroke 
would  be  effected  through  sections  B  and 
C  by  the  power  of  expansion  alone.  Hence 
the  utmost  power  which  the  steam  is  capa- 
ble of  exerting  within  that  "  limit"  is  com- 
municated to  the  piston,  the  value  of  which, 
for  each  section,  will  be  found  opposite  on 
the  left ;  and  at  foot,  as  before,  appears  the 
aggregate. 

Thus  the  mechanical  effect  produced  by 
the  old  mode  amounts  to  1044  pounds, 
and  by  the  new  system  only  708  pounds, 
showing  a  deficiency  of  nearly  33  per  cent, 
or  one-third  ;  therefore  it  is  manifest,  that 
after  conceding  every  advantage,  the  new 
system  does  not  bear  out  the  high  character 
claimed  for  it. 

I  will  put  the  matter,  however,  in  an- 
other shape,  by  way  of  confirmation. 
Suppose  that,  instead  of  driving  the  piston 
with  the  full  force  of  the  steam  from  the 
boiler  one  way,  and  returning  it  by  expan- 
sion the  other,  Mr.  Urwin  were  to  throw 
aside  his  expansive  chamber,  and  supply 
the  cylinder  with  steam  of  40  pounds' 
pressure  "  each  way,'*  cutting  it  off  at  one- 
third,  and  expanding  the  remainder  of 
the  stroke,  a  mean  effective  force  would  be 
produced  of  29  pounds.  Thus  29  x  12 
=  348  x  2  =  696  pounds  are  obtained 
in  a  complete  revolution  of  the  crank, 
which  is  within  a  mere  trifle  of  the  amount 
produced  by  the  new  system,  though  two- 
thirds  the  steam  only  is  expended,  and 
exactly  proportionate  to  the  difference  in 
the  foregoing  calculations. 


Mr.  Urwin's  engine  may  be  considered 
to  derive  its  power  chiefly  from,  or  to  be 
worked  by,  the  two  ends  of  the  column  of 
steam  contained  in  the  cylinder ;  namely, 
by  the  original  pressure  of  section  A,  and 
the  most  reduced  of  section  C  ;  conse- 
quently the  value  of  the  expansion  from 
A  to  C  is  wasted  beyond  the  benefit  af- 
forded to  C,  by  the  accumulation  for  which 
I  have  given  credit ;  to  which  has  to  be 
added  the  waste  occasioned  by  discharging 
into  the  condenser  the  24  pound  pressure 
steam  left  in  the  cylinder,  producing  to- 
gether the  difference  exhibited  in  the  value 
of  the  two  systems.    But  notwithstanding 
this,  Mr.  Urwin  says  that  "  whatever  ad- 
vantage 'Alpha'  can  claim  for  working  ex- 
pansively belongs  to  my  improved  system; 
while  in  addition"— mark  this— "  the  steam 
is  worked  over  again  in  the  manner  set 
forth  in  my  specification." 

So  it  appears  Mr.  Urwin  has  succeeded 
in  persuading  himself  to  believe  the  fal- 
lacy, that  he  is  actually  "  working  the 
steam  over  again,"  while,  in  reality,  he  is 
only  working  expansively,  under  great  dis- 
advantages. The  deception,  however,  arises 
from  his  severing  the  expanding  column, 
and  making  the  return  stroke  with  one 
portion  of  it. 

I  will  now  conclude  by  observing,  that 
the  only  way  of  obtaining  the  "utmost 
power"  from  steam  of  any  given  pressure 
is  simply  to  fill  the  cylinder  to  such  an 
extent  only  as  will  leave  sufficient  room  to 
run  it  down  by  expansion  to  the  lowest 
useful  point  above  vacuum ;  when  the 
whole  force  it  is  capable  of  exerting  will 
be  transferred  to  the  piston.  And  shape 
the  operation  however  you  may,  I  repeat, 
that  no  greater  benefit  can  possibly  be  ob- 
tained from  this  exceeding  simple,  very 
beautiful,  and  invaluable  principle,  than 
this  mode  will  yield. 

But  a  difficulty  in  carrying  the  principle 
to  a  great  extent  in  some  cases  arises  from 
the  unequal  velocity  occasioned  by  the 
great  variation  in  the  power  during  the 
stroke.  This,  as  I  took  occasion  to  remark 
in  the  paper  before  alluded  to,  inserted  in 
the  914th  Number,  can  be  remedied  to  a 
great  extent  by  employing  two  cylinders  ; 
and  as  they  can  be  worked  with  one  slide, 
the  chief  drawback  to  such  an  arrangement 
is  occasioned  by  a  small  addition  to  the 
friction,  from  a  little  increase  of  piston 
surface,  &c,  which,  however,  is  scarcely 
worth"  mentioning,  especially  in  comparison 
to  the  advantage  gained. 
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I  have  been  for  many  years  a  warm  ad- 
vocate for  the  expansive  principle,  from  a 
thorough  conviction  of  the  immeasurable 
advantages  it  will  confer  generally,  and  on 
"steam  navigation"  in  particular.  And 
when,  Mr.  Editor,  those  who  are  more 
immediately  connected  with,  and  interested 
in,  our  commercial  and'naval  marine,  shall 
rouse  from  slumbering  over  the  present 
system,  and  justly  appreciate  and  apply 
this  vastly  important  principle, — which  they 
will  do  at  no  distant  day,  because  they 
must  adopt  it,  notwithstanding  the  degree 
of  indifference  at  present  manifested— then 
will  a  new  era  commence— then  will  the 
capabilities  of  this  omnipotent  agent  be 
doubled  in  reality,  and  our  splendid  steam- 


ers navigate  the  ocean  with  one  half  the 
fuel  now  consumed  ;  and  which  will  be 
hailed  hereafter  as  the  greatest  boon  steam 
navigation  has  received  (or,  perhaps,  is 
capable  of  receiving)  since  its  introduction. 
Not  so  much,  however,  on  account  of  the 
saving  in  the  cost  of  the  fuel  itself,  as  that 
will  form  but  an  item  (unless  it  be  at  very 
distant  stations  from  the  supply)  among 
the  advantages  which  will  result  from  the 
adoption. 

I  remain,  Sir, 

Yours  most  respectfully, 

Alpha. 

Limehouae,  March  10, 1841. 

Erratum. — In  the  last  paragraph  but  one  in  my 
paper  Inserted  in  the  914th  number,  read  "25  per 
cent."  instead  of  "35." 


SAFETY  AXLE  GUARDS. 


Fig. 


C 
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Sir, — The  late  accident  upon  the 
South  Western  Railway,  occasioned  by 
the  failure  of  the  axle  of  the  tender,  in- 
duces me  to  send  you  a  plan  of  a  Safety 
Axle  Guard,  which  has  been  for  some 
time  in  use  upon  the  tenders  working 
on  the  Leicester  andSwamington  Rail- 
way. It  is  very  effective  and  simple ; 
the  original  expense  is  comparatively 
small,  and  its  wear  nothing,  as  it  never 
comes  into  use  unless  the  axle  end 
breaks  off.  It  has  prevented  several 
accidents,  the  tender  axles  having  oc- 


Fig.  2. 


casionally  failed,  but  the  Safety  Axle 
Guards  always  bring  them  home  safe. 
On  one  occasion  the  tender  axle  end 
broke  off  without  the  engine  driver 
being  at  all  aware  of  it,  and  it  was  dis- 
covered only  when  the  tender  was  ex- 
amined after  coming  safe  home. 

I  see  no  reason  against  the  use  of  this 
safety  axle  for  all  kinds  of  carriages 
upon  railways,  more  particularly  those 
used  for  coal  or  heavy  goods,whose  axles 
are  more  liable  to  failure ;  many  serious 
accidents  would  be  thus  avoided.  They 
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were  introduced  by  Mr.  Nicholson,  the 
Kuperintendant  of  locomotives  on  the 
London  and  Southampton  Railway. 
I  am,  Sir,  yours,  &c. 

W.  Chapman. 

Leicester,  July  14,  1841. 

Description, 

The  same  letters  refer  to  the  same 
parts  in  both  figures.  A  is  the  Safety 
Axle  Guard,  which  is  screwed  to  the 
under  side  of  the  longitudinal  tender  B, 
■which  runs  inside  the  tender  wheels. 
C  is  a  brass  bearing,  which  fits  the  axle 
inside  the  wheel,  as  shown,  figure  1. 
The  axle  guard  is  cutout  so  as  to  leave 
about  £  an  inch  of  space  between  the 
brass  and  the  axle;  when  the  tender  is 
loaded,  the  brass  is  held  up  to  the  axle 
guard  by  the  two  pins  D  D,  through  the 
axle  guard,  so  that  while  the  axle  and 
springs  are  good,  there  is  no  bearing, 
but  if  the  axle  end  break  off,  the  tender 
then  falls  upon  the  bearing  C.  The 
spring  and  common  bearing  are  omitted 
in  the  sketch  to  prevent  confusion. 


THAMES  STEAMERS. 

Sir, — "  Nauticus"  has  given  us,  at 
. "  page 469  of  your  last  volume,  a  flattering 
account  of  our  Thames  steamers,  in- 
cluding some  recent  additions.  As  he 
seems  to  be  intimately  acquainted  with 
these  boats,  will  he  oblige  your  readers 
by  appending  tathe  information  already 
given,  an  account  of  the  steam  pressure 
under  which  each  is  really  worked  ? 

Several  of  those  which  have  hitherto 
been  designated  low-pressure  engines 
—and  asserted  to  be  working  with  steam 
not  exceeding  8  lbs.  on  the  inch — are 
now  working  under  a  very  different 
system,  said  in  some  cases  to  be  using 
ten  times  that  pressure. 

In  pushing  the  Brunswick  a  fort- 
night agojthe  boilers  were  ruptured: 
can  "Nauticus"  tell  us  under  what 
pressure  they  gave  way? 

It.  would  seem  as  if  our  engineers  had 
taken  a  leaf  out  of  Mr.  Napier's  book, 
in  order  to  "  eclipse1'  every  rival. 
Whatever  may  be  their  practice,  the 
present  question  is  one  of  vast  import- 
ance to  all  who  are  interested  in  steam 
navigation,  and  of  vital  interest  to  the 
steam  travelling  public. 

Expecting  a  candid  answer,  I  am, 
Sir,  yours  respectfully, 

Rurus. 

Whitechapel,  July  15,1841. 
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Sir, — In  the  June  part  of  your  Ma- 
gazine, I  see  a  letter  signed  "Nauticus," 
giving  a  splendid  account  of  the  unpa- 
ralleled speed  of  the  Thames  steamers, 
which,  as  low  pressure  ones,  are  "  the 
fastest  in  the  world."  Now  it  is  quite 
possible  they  may  go  down  stream  at 
the  speed  he  states,  but  I  am  afraid, 
they  will  not  come  up  in  such  good 
time.  But  granting  all  he  says,  I  should 
like  to  ask  him  a  question.  How  comes 
it — (the  London  vessels  being  such  per- 
fections of  beauty  and  speed) — I  say 
how  comes  it,  that  London  Steam  Boat 
Companies  come  all  the  way  to  Glas- 
gow to  purchase  boats,  especially  as  the 
Londoners  have  such  a  contempt  for 
country-made  engines?  Almost  all 
our  half  worn-out  Doats  go  to  London, 
and  other  places,  and  are  counted  very 
good  ones  then.  It  is  very  praise- 
worthy to  be  attached  to  our  native 
place ;  but  what  are  we  to  think  of  the 
capacities  of  the  man,  who,  in  this  li- 
beral age,  hugs  any  and  every  little  im- 
provement that  may  come  out  to  the 
world,  forsooth,  because  it  was  invented 
by  a  citizen  of  his  much-loved  town  P 
Certainly  not  much.  I  will  not  praise 
our  Clyde  vessels  for  unparalleled  speed 
— I  believe  13  or  15  miles  per  hour  can 
be  attained  by  them — but  I  shall  state 
facts.  The  Commercial  Steam  Boat  Com- 
pany bought  one  of  our  Glasgow-made 
boats,  viz. :  the  Grand  Turk.  They 
have  a  good  many  vessels,  I  dare  say, 
an  average  of  the  good  and  bad ;  but  I 
believe  they  allow  that  this  boat  has 
given  them  more  satisfaction  than  any. 
By  satisfaction  we  must  either  believe 
that  it  goes  quicker,  requires  less  re- 
pair, or  consumes  less  fuel,  all  of  which 
are  great  recommendations.  The  afore- 
said Company,  yet  once  again,  have 
bought  two  more  of  our  boats,  one 
having  run  about  four  years,  the  other 
two ;  neither  of  them  are  first-class  ves- 
sels. Now  I  should  be  glad  if  "  Nau- 
ticus" would  just  notice  the  speed  of 
these  vessels  when  they  get  to  London, 
(I  believe  they  will  be  there  this  week  j) 
let  him  for  once  divest  himself  of  pre- 
judice, and  tell  us  the  real  speed  they 
obtain,  and  if  they  don't  attain  the  speed 
of  the  Thames  vessels,  the  reason  why  P 

By  insertion  of  this,  you  will  oblige 
yours,  &c.  A.  M. 

P.  S.  The  names  of  the  vessels  are 
the  Robert  Burns,  made  by  Murdoch, 
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Aitken,  and  Co.  Glasgow.  The  Sir 
fVm,  Wallace,  by  Smith  and  Rodgers. 
Glasgow.  The  Grand  Turk  was  made 
by  M.  A.  and  Co.,  also.  A.  M. 

Glasgow,  July  12,  1841. 

WORKING  STEAM  EXPANSITELT. 

Sir,— The  diffusion  of  a  correct  know- 
ledge of  principles,  and  the  exposure  of 
their  erroneous  application,  1  appre- 
hend are  objects  especially  regarded  in 
the  Mechanics'  Magazine.  At  present, 
the  prospect  of  the  increasing  use  of 
steam  worked  expansively  in  a  portion 
of  the  cylinder  after  the  communication 
with  the  boiler  has  been  closed,  renders 
it  desirable  that  correct  methods  of  as- 
certaining the  mean  pressure  in  the 
cylinder  of  the  steam  so  expanded, 
should  be  generally  employed  by  the 
parties  engaged  either  in  the  supply  or 
management  of  steam-engines.  In  ad- 
verting to  the  subjoined  extract  from 
Mr.  B.  Boyman's  observations  on  Pil- 
brow's  Condensing  Cylinder  Engine, 
recently  published,  I  am  enabled  to 
adduce  an  instance  of  a  curious,  but  I 
believe  not  uncommon  error,  in  the  as- 
sumption of  a  variable  basis  for  ex- 
pansion calculations,  dependent  on  the 
vacuum  in  the  condenser. 

It  is  stated,  that, 

"  Giving  the  advantage  to  rotative  engines 
of  being  worked  expansively,  to  the  greatest 
extent  that  steam  will  permit,  the  comparison 
will  stand  thus : — 

Engine*  of  the  present  construction  so  worked. 
Full  steam  pressure  in  cylinder, 

per  square  inch   3  lbs. 

Extreme  condenser  vacuum  ....  13*5 

16*6 

"  The  steam  being  cut  off  at  half-stroke 
would  reduce  it  to  8*25  lbs.  (below  atmo- 
spheric pressure)  before  it  entered  the  con- 
denser, which  is  as  low,  or  nearly  as  low,  as 
it  can  be  expanded  in  the  present  constructed 
engines:  this  will  give  a  mean  pressure, 
during  the  stroke,  of  about  13*75  lbs.  per 
square  inch. 

Pilbroic's  Condensing  Cylinder  Engine. 
Full  steam  pressure  as  before,  in 

cylinder   3  lbs. 

But  as  this  condenser  is  swept 
out  by  every  reversal  of  the 
piston,  a  better  extreme  va- 
cuum than  the  above  will  be 
maintained,  of  about  1  lb.    ..  14*5 

17*5 

This  will  give  a  mean  pressure  of  1 4*58lb».M 


Nature,  however,  works  by  constant 
laws,  and  it  is  well  known  that  the 
total  steam  or  gas  pressure  is  the  true 
basis  on  whicn  Marriotte's  law,  that 
the  pressures  are  inversely  as  the  vo- 
lumes when  the  temperatures  are  con- 
stant, is  founded. 

Hence,  in  both  cases,  3  +  14*75  = 
17*75  lbs.  ought  to  be  taken  as  the 
pressure  from  which  the  pressures  at 
other  points  should  be  deduced :  thus, 

1^5  =  8,875  lbs.  would  be  the  pres- 
sure at  the  end  of  the  strokes  in  both 
engines. 

The  mean  pressure  would  be  '8465 
of  a  full  stroke  pressure  of  17*75  lbs., 
and  consequently  about  15  lbs.  mean 
pressure  in  the  cylinder,  per  square 
inch :  if  calculated  by  the  more  common 
method,  the  greater  number  of  points 
taken,  the  closer  would  become  the  ap- 
proximation to  the  pressure  here  given. 
This  15  lbs.  mean  pressure  is  the  true 
basis  from  which  the  deductions  due  to 
each  engine  should  be  made  to  obtain 
the  effective  pressure,  available  for  the 
purposes  to  which  they  may  be  ap- 
plied. 

But  these  deductions  are  a  practical 
question,  to  which  it  is  unnecessary  to 
advert;  and  if  Pilbrow's  engine  finds 
as  warm  supporters  in  deeds  as  in 
words,  practice  will  in  a  short  time  af- 
ford a  far  more  valuable  criterion  of  its 
merits,  than  &  priori  opinions  on  this 
subject. 

I  remain  your  obedient  servant, 

S. 

July  15,  1841. 


BURNING  SMOKE. 

Sir, —  I  have  lately  perused  with 
great  pleasure  the  valuable  publica- 
tion of  Charles  W.  Williams,  Esq.,  on 
combustion  •  and  as  there  is  something 
said  of  it  in  your  No.  928,  allow  me  to 
state  that,  for  at  least  twenty  years 

f>ast,  I  have  caused  the  fire  in  my  par- 
our  grate,  (in  which  bituminous  coal  is 
used,)  to  be  kindled  at  the  top,  by  which 
means,  instead  of  dull  smoke,  for  an 
hour  or  so,  going  up  the  chimney  to 
choke  the  flue,  I  nave  a  cheerful  blaze 
from  the  commencement. 

But  it  must  be  noticed  that,  to  effect, 
this  desirable  object,  you  must  only  use 
the  round  coal,  which  will  admit  a  cur- 
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rent  of  air  to  pass  up  through  it  to  in- 
6ame  the  gas  according  as  it  is  pro- 
duced. 

Some  good  and  simple  contrivance 
to  burn  the  small  coal,  or  slack,  in  the 
same  manner,  is  very  desirable.  Some 
persons  mix  it  with  tenacious  clay,  or 
other  binding  substance,  and  form  it 
into  balls  with  the  hands,  but  this  is 
troublesome,  and  it  makes  an  ashy  fire : 
others  wet  it,  and  lay  on  a  thick  coat 
over  the  fire,  making  a  hole  through  it 
with  a  poker;  but  in  this  case  a  great 
proportion  of  the  bituminous  part  of 
the  coal  is  driven  up  the  chimney  in 
the  shape  of  smoke.  Could  this  be 
obviated  by  the  aid  of  a  few  conical 
air-tubes,  made  of  fire-proof  earthen- 
ware, suitably  placed  in  the  fire  f 
Your  friend  and  subscriber, 

Ebenezbr  Shackleton. 

Moone  Mills,  Ballitore, 
July  17,  1841. 

P.S. — You  say,  "  The  more  is  the 
pity,"  that  the  public  care  little  who  is 
the  inventor,  so  that  the  invention  be 
useful.  At  all  events,  inventors  care 
that  their,  names  shall  be  known  to 
that  ungrateful  fellow,  the  public ;  and 
so  I  gi?e  my  name  in  full. 


THE  CORNISH  ENGINES. 

Sir, — The  surplus  duty  performed  by 
the  Cornish  single  action  pumping  en- 
gine, over  and  above  the  apparent  steam 
pressure  on  the  piston,  in  comparison 
with  the  water  load  in  the  pit — is  a 
subject  that  has  been  discussed  and 
commented  on  frequently  in  your  Ma- 
gazine—and by  very  able  writers; 
nevertheless  there  continues  to  exist 
great  diversity  of  opinion  on  this  in- 
teresting topic.  We  may  therefore  be 
justified  in  concluding,  that  the  excess 
of  duty  performed  is  not  attributable 
to  any  pet  theory,  nor  does  it  arise  from 
me  specific  cause,  but  is  brought  about 
by  a  combination  of  circumstances  hap- 
pily applied  to  this  magnificent  ma- 
chine. These  circumstantial  causes  may 
fairly  be  described  as  follows: — Firstly, 
the  judicious  clothing  which  the  cylin- 
der, boilers,  and  steam  pipes  receive,  and 
the  admirable  nursing  of  the  motive 
power  throughout  all  parts  of  the  en- 
gine ;  the  saving  of  fuel  occasioned  by 
tnese  precautionary  measures  is  great 
indeed.    Secondly,  the  "percussive" 


action  alleged  by  Mr.  Josiah  Parkes, 
as  taking  place  instantly  on  opening 
the  communication  between  the  cylin- 
der and  boiler  to  admit  steam  at  a  high 
pressure;  this  unquestionably  is  one  of 
the  great  acting  causes,  and  will  partly 
account  for  the  seeming  discrepancy 
between  the  power  applied,  and  the 
duty  performed*,  by  these  engines,  as  the 
piston  receives  such  a  sledge  hammer 
blow  from  the  "  percussive"  force  of 
the  steam — that  it  does  not  recover  it- 
self until  nearly  the  whole  of  the  stroke 
is  performed,  when,  the  expansibility 
of  the  steam  finishes  that  which  the 
percussion  commenced;  and  as  the 
steam  attenuates  itself  at  the  close  of 
the  stroke  to  a  force  acting  so  feebly 
as  to  be  scarcely  appreciable — it  will 
account  for  the  admirable  condensation 
which  afterwards  takes  place.  Thirdly, 
the  almost  perfect  cylinder  exhaustion 
occasioned  by  the  manner  in  which  the 
steam  is  used.  In  many  of  these  en- 
gines the  steam  valve  scarcely  opens 
half  an  inch,  and  not  above  a  second 
of  time  is  occupied  in  so  doing, — con- 
sequently, although  the  blow  the  pis- 
ton receives  is  tremendous,  still  the 
quantity  of  steam  admitted  is  not  too 
great  to  prevent  the  almost  perfect 
vacuum  which  follows.  The  cylinder 
being  longer  than  those  usually  ap- 
plied to  double-acting  engines  of  equal 
diameters,  the  internal  capacity  is  of 
course  greater,  consequently  more  am- 
ple space  is  afforded  the  steam  to  ex- 
pand; the  result  of  such  attenuation 
is  an  easv  and  almost  instantaneous 
condensation.  A  long  stroke  in  the 
cylinder  enables  the  engineer  to  obtain 
a  corresponding  length  in  the  plunger 
poles  and  worxing  barrels,  but  ad- 
mirably modified  by  the  adoption  of  the 
unequal  beam,  which  eases  the  pit 
work ;  thus,  with  a  fewer  number  of 
strokes  as  much  water  can  be  raised,  as 
with  a  short  cylinder  engine  making  a 
greater  number  of  strokes  in  the  same 
period;  whilst  an  immense  advantage 
is  gained — in  ample  time  being  afford- 
ed the  engine  for  that  perfect  cylinder 
evacuation,  which  is  thus  shown  to  be 
another  of  the  great  acting  causes  of 
triumphant  success  in  the  single  action 
expansive  engine. 

Although  tnese  engines  are  not  the 
invention  of  Cornwall,  the  remarkable 
duty  they  are  now  performing  in  the 
west  of  England,  will  warrant  me  in 
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asserting  that  the  Cornish  engineers 
stand  unrivalled  in  the  unwatering  of 
deep  mines. 
I  remain,  Sir, 

Your  obedient  servant, 

Lionel  Brough. 

Neath,  Glamorganshire,  July,  1S41. 


ABSTRACTS  OF  SPECIFICATIONS  OF  ENGLISH 
PATENTS  RECENTLY  ENROLLED. 

%•  Patentees  wishing  for'  more  full  ab- 
stracts qf  their  Specifications  than  the  present 
regulations  of  the  Registration  Offices  will  ad- 
mit of  our  giving,  are  requested  to  favour  us 
with  the  loan  of  their  Specifications  for  the 
purpose. 

Melcher  Garner  Todd,  of  the  Island 
of  St.  Lucia,  for  a  certain  improved  form  of 
apparatus  for  the  distillation  and  rectification  of 
spirits.    Enrolment  Office,  July  14,  1841. 

This  apparatus  consists  of  an  improved 
still,  in  which  two  separate  distillations  and 
rectifications  are  carried  on  at  one  time  by 
the  same  fire.    The  wash  is  contained  in  a 
large  reservoir  placed  above  the  still,  one  part 
of  it  being  portioned  off  to  form  a  rectifier ;  the 
-wash  is  supplied  to  the  still  by  a  pipe  and 
cock.    The  neck  of  the  still  passes  through 
the  wash  reservoir,  and  is  connected  by  a 
pipe  with  the  rectifier ;  the  rectifier  is  furnish- 
ed with  a  neck,  through  which  the  vapour 
contained  within  passes  into  a  worm.  There 
is  a  man-hole  in  the  top  of  the  wash  re- 
servoir surmounted  by  a  neck,  which  com- 
municates with  a  second  rectifier  also  within 
the  reservoir,  which  rectifier,  like  the  former, 
has  a  neck  connected  with  a  worm. 

A  fire  being  kindled  beneath  the  still  its 
contents  become  heated,  the  vapour  passes 
off  through  the  neck  of  the  still,  and  part  of 
it  being  condensed  by  the  wash  in  the  reser- 
voir, is  condensed  and  runs  back  again,  heat- 
ing by  its  condensation  the  wash  in  the  re- 
servoir. The  uncondensed  vapour  proceeds 
through  the  pipe  into  the  rectifier, where  ano- 
ther aqueous  portion  is  condensed,  and  a  spirit 
of  considerable  purity  obtained  in  the  worm. 
The  wash  receives  n  further  accession  of  heat 
from  this  last  condensation,  and  a  very  pure 
spirit  rises  from  it,  which  passes  through  the 
neck  and  pipe  into  the  second  rectifier,  and 
from  thence  into  the  worm  connected  with 
the  same. 

The  furnace  is  placed  beneath  the  still,  and 
is  provided  with  lateral  openings  and  dampers, 
by  opening  of  which  a  portion  of  the  fire  is 
allowed  to  act  upon  the  bottom  of  the  wash 
reservoir  which  projects  [beyond  the  top  of 
the  still. 

The  claim  is,  1.  To  the  arrangement  and 
disposition  of  the  still  and  wash  reservoir,  by 
which  the  naked  fire  may  be  applied  to  those 


vessels  in  their  combined  state,  or  to  the  still 
alone. 

2.  To  the  peculiar  combination  of  vessels 
described,  by  which  two  distinct  distillations 
and  rectifications  are  conducted  with  one  fire, 
aud  their  separate  products  obtained. 

John  Loach,  of  Birmingham,  Brass 
Founder,  for  certain  improvements  in  castors 
applicable  to  cabinet  furniture  and  other  pur- 
poses.   Enrolment  Office,  July  14,  1841. 

Between  the  socket  and  horns  of  the  cas- 
tor, a  horizontal  anti-friction  wheel  is  placed 
turn  log  on  the  pin  of  the  castor;  the  up- 
per side  of  this  wheel  works  in  contact  with 
a  flange  on  the  pin  of  the  castor,  which  is 
sunk  into  a  recess  in  the  bottom  of  the 
socket.  The  under  side  of  the  wheel  works 
on  the  top  of  the  horns,  supporting  them  by 
means  of  a  semi-circular  projection  which 
bears  against  its  periphery.  A.  similar  anti- 
friction wheel  is  also  applied  to  plate  castors, 
its  upper  side  working  against  the  plate  by 
which  they  are  fastened  to  the  piece  of  furni- 
ture ;  and  its  under  side  on  the  horns  as  before. 

The  claim  is  to  the  introduction  of  a  hori- 
zontal anti-friction  wheel  between  the  bot- 
tom of  the  socket  and  the  horns,  which  wheel 
bears  the  weight  upon  the  castor,  and  sup- 
ports the  horns,  by  the  projection  on  the  lat- 
ter bearing  against  its  periphery. 
James  Furnival,  of  Warrington,  Lan- 
caster, Tanner,  for  an  expeditious  mode  qf 
unhairing,  mastering,  and  tanning  various  de- 
scriptions of  hides  and  skint.  Enrolment 
Office,  July  14,  1841. 

This  invention  consists  in  the  use  of  the 
following  apparatus  for  operating  in  the  waya 
above  enumerated  on  all  foreign  or  English 
ox,  cow,  horse  or  other  hides,  kips,  calf,  hog 
and  seal  skins. 

The  tanning  apparatus  consists  simply  of 
a  revolving  tub  or  cylinder  having  a  number 
of  longitudinal  beams  inside,  so  placed  as  to 
occasion  an  uneven  motion  in  the  tanning 
liquor.  The  skins  being  introduced  through 
a  door  in  the  side  of  the  cylinder,  with  the 
tanning  liquor,  the  door  is  closed  and  secured 
by  bolts  or  wedges.  Five  or  six  of  these 
tubs  may  be  used  in  succession,  the  liquor 
contained  in  them  being  of  different  strengths. 
For  unhairing,  a  cylinder  of  frame  work,  or 
the  close  cylinder  with  a  grating  substituted 
for  the  door,  is  placed  in  the  pit,  so  that  two- 
thirds  of  it  are  immersed  in  the  liquor.  The 
skins  being  put  into  the  cylinder,  it  is  cauf  ed 
to  make  ten  revolutions  per  minute.  For 
mastering,  the  same  apparatus  is  employed, 
but  a  slower  motion  is  employed  ;  two  or 
three  revolutions  per  minute  only,  being  best 
adapted  for  this  process. 

The  claim  is  to  the  right  of  the  apparatus 
herein  described  for  thoroughly  tanning  the 
above-mentioned  skins. 
Charles  Cameron,  late  Captain  in 
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the  818t  regt.,  formerly  of  mount 
Vernon,  and  now  of  Darnaway-strert, 
Edinburgh,  for  certain  improvements  in  en. 
fines  to  be  actuated  by  steam  or  other  elastic 
fluids.    Enrolment  Office,  July  14,  1841. 

In  these  engines  one  or  more  cylinders 
may  be  employed,  which  are  attached  to  a 
hollow  horizontal  axis,  capable  of  revolving 
ia  plnmmer  blocks  firmly  bolted  to  the  engine 
frame.  The  piston  rods  work  through  stuff- 
ing-boxes at  each  end  of  the  cylinders,  and 
are  attached  to  a  moveable  frame  provided 
with  tracks,  which  traverse  a  circular  path 
forming  part  of  the  framing  of  the  engine 
and  placed  eccentric  to  the  circle  described 
by  the  cylinders.  Steam  being  admitted 
through  the  hollow  axis  to  the  cylinders, 
forces  the  pistons  outward,  which  by  means  of 
the  moveable  frames,  trucks,  and  eccentric 
guides,  causes  the  cylinders  and  their  axis  to 
assume  a  curvilinear  or  rotary  motion,  which 
motion  may  be  applied  to  drive  any  kind  of 
machinery  in  the  usual  manner. 

The  claim  is  to  the  method  herein  described 
of  converting  the  rectilinear  motion  of  a 
piston  in  a  cylinder  into  a  curvilinear  or 
rotary  motion. 

William  Kenworthy  of  Blackburn 
Lancashire,  Spinner,  and  James  Bul- 
lock, of  the  same  place,  overlooker, 
for  certain  improvements  in  machinery  or  ap- 
paratus for  weaving.    Petty  Bag  Office,  July 

14,  1841. 

These  improvements  are  two-fold.  The  first 
consists  in  substituting  for  the  ordinary 
temples,  a  small  roller  coated  with  fine  sand, 
emery  or  other  rough  substance.  The  cloth 
passes  between  this  roller  and  a  semicircular 
trough  or  casing  placed  beneath  it,  on  its 
way  to  the  cloth  beam,  and  is  held  by  the 
roller  at  a  uniform  width  during  the  beating 
up  of  the  weft  by  the  reed. 

The  second  improvement  consists  of  an 
arrangement  for  stopping  the  loom  whenever 
the  weft  thread  breaks  or  fails ;  in  the  end 
of  the  reed,  three  or  more  wires  are  inserted, 
and  when  the  stay  moves  the  reed  forward  to 
beat  up  the  weft,  the  forks  of  an  elbow. forked 
lever  enter  between  these  wires,  and  being 
pressed  against  by  the  weft  are  forced  back 
a  little,  thereby  raising  the  hooked  end  of  the 
lever,  which  is  the  heaviest  But  when  the 
weft  thread  fails,  the  forks  project  through 
the  wires,  and  the  hooked  end  of  the  lever 
falls  by  its  own  weight,  and  is  caught  by 
another  hook,  formed  in  the  segmental  head- 
piece of  a  vibrating  lever,  and  drawn  back. 
By  this  movement  a  horizontal  lever  is  made 
to  strike  the  knocking-off  rod,  which  shifts 
the  strap  from  the  fast  to  the  loose  pulley, 
and  lifts  the  click  of  the  taking.up  apparatus 
out  of  the  teeth  of  its  ratchet  wheel. 

Pierre  Armand  Le  Comtb  de  Fon- 
tainemorkau,  of  Skinner's-place,  Sisk- 
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lane,  for  improved  machinery  for  carding 
and  spinning  wools  and  hairs,  which  he  titles 
"  filo-finisher."  (A  communication.)  Enrol- 
ment Office,  July  14,  1641. 

This  machine  coutains  all  the  parts  neces- 
sary for  the  operations  of  carding  and  spin- 
ning :  the  wools  and  hairs  are  put  into  it  in 
the  state  of  patted  slivers,  and  are  delivered 
by  it  in  the  state  of  spun  woo),  twist,  yarn,  or 
thread,  thus  performing  in  one  machine  the 
two  separate  processes  of  the  carding -engine 
and  the  mule  spinning-jenny. 

After  passing  through  the  carding  part  of 
the  machine,  the  wool  reaches  the  steel  spin- 
ning spindles,  which  are  placed  horizontally, 
and  have  each  an  eye  in  their  ends,  corre- 
sponding with  the  interior  of  a  tube  through 
which  the  thread  passes  to  be  twisted  and 
wound  on  the  bobbin.  This  tube  is  supported 
by  a  brass  or  tin  cylinder,  fixed  upon  the 
spindle  by  a  circular  metal  plate,  and  has 
upon  its  end  a  pulley,  by  which  the  spindle  is 
made  to  revolve.  Upon  the  spindle  there  is 
a  metal  conducting  tube,  which  supports  the 
bobbin,  to  which  motion  is  given  by  a  pulley. 
The  bobbins  traverse  upon  the  conductor 
tubes  in  the  direction  of  their  axes,  so  that 
each  part  of  the  surface  of  the  bobbin  may 
be  presented  to  the  end  of  the  tube  from 
which  the  thread  runs  off.  The  bobbins  con- 
taining the  slivers  of  patted  wool  being  placed 
in  a  frame  at  the  carding  end  of  the  machine, 
the  wool  is  drawn  from  them  by  the  ordinary 
feeders,  passing  over  a  wooden  lattice-work 
or  grating,  which  is  so  divided,  as  to  distri- 
bute the  wool  necessary  for  each  spindle  in 
an  equal  and  uniform  manner,  over  the  whole 
surface  of  the  great  drum.  This  drum,  con- 
jointly with  the  workers  and  re  takers,  cards 
the  wool  supplied  by  the  feeders,  which  is 
then  detached  by  the  flier;  the  drum  then 
presents  the  wool  to  the  combers,  which, 
turning,  lift  the  wool  from  the  drum,  and 
convert  it  into  small  ribbons.  These  rib- 
bons being  introduced  into  the  spindles,  are 
stretched  by  the  reciprocatiog  moticn  of  the 
bobbins,  and  twisted  by  the  spindles,  the 
thread  being  fastened  or  wound  upon  the 
drawing-bobbin. 

The  claim  is  to  the  spindle,  the  tube  con- 
ductor  or  bobbin -bearer,  and  the  winding  up 
bobbin,  whereby  the  substance  to  be  spun  is 
drawn  from  the  comber,  and  twisted  and 
wound  up  uniformly  about  the  centre  of  the 
radius  of  rotation,  on  a  bobbin,  which  keeps 
the  yarn  or  thread  stretched  in  a  uniform 
state  of  tension.  Also  the  combination  and 
arrangement  of  parts  herein  described,  where- 
by the  operations  or  processes  of  carding  and 
spinning  may  be  performed  by  the  same 
machinery. 

Edward  Foard,  ofQueen's-head-lanb, 
Islington,  Machinist,  for  an  improved 
method,  or  improved  methods  of  supplying  fuel 
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to  the  fire-places  or  grates  of  tt earn -boilers, 
brewers*  coppers,  and  other  furnaces,  as  also  to 
the  fire-places  employed  in  domestic  purposes, 
and  generally  to  supplying  fuel  to  furnactt  or 
fire-place*  in  such  a  manner  as  to  consume  the 
smoke  generally  produced  in  such  furnaces  or 
fire-places.    Petty  Beg  Office,  July  16,  1841. 

The  fuel  is  supplied  to  furnaces  from*  be- 
neath in  the  following  manner :— immediately 
under  the  centre  of  the  fire-grate,  and  open- 
ing into  it  there  is  a  quadrangular  chamber 
provided  with  a  piston  which  moves  up  or 
down  therein  by  racks  and  pinions ;  in  front 
of  this  chamber  there  is  a  door  through 
which  coals  may  be  thrown.  A  fire  being 
made  in  the  furnace,  the  piston,  on  which  the 
coals  have  been  placed,  is  raised  at  intervals 
until  it  reaches  the  top  of  the  chamber  and 
the  coals  are  all  consumed  ;  a  sliding  plate  is 
then  brought  over  the  mouth  of  the  cham- 
ber, between  the  burning  coals  and  the  pis. 
ton,  which  is  lowered  to  the  bottom  of  the 
chamber.  The  doer  of  the  chamber  is  open- 
ed and  a  fresh  supply  of  coals  thrown  in : 
after  which  the  door  is  closed,  the  sliding 
plate  withdrawn,  and  the  piston  gradually 
raised  as  before.  Instead  of  the  sliding 
plate,  a  temporary  plate  may  be  placed  on 
the  piston  and  the  supply  of  coals  thrown 
on  to  it :  when  the  piston  reaches  the  top  of 
the  chamber,  the  ends  of  four  spring  levers 
project  under  and  support  the  plate,  while  the 
piston  is  lowered  for  a  fresh  charge  of  coals, 
another  temporary  plate  being  first  placed 
upon  it,  when  the  chamber  is  filled,  the  up- 
permost plate  is  then  withdrawn  through  a 
small  door  in  the  upper  part  c  f  the  chamber. 

The  claim  is,  1.  To  the  application  of  a 
door  to  the  chamber  or  coking  oven,  to  faci- 
litate the  supplying  of  fuel  thereto. 

2.  To  the  mode  of  supporting  the  fuel  by 
means  of  the  plate  or  surface,  when  the  plate 
nr  surface  is  used  in  combination  with  a 
piston  and  chamber,  or  oven,  as  herein  de- 
scribed. 

3.  To  the  mode  of  applying  a  temporary 
plate  working  within  the  chamber  or  coking 
oven  as  described. 

Samuel  Hall,  of  Basford,  Notting- 
ham shirk,  Civil  Enginber,  for  improve- 
ments in  the  combustion  of  fuel  and  smoke. 
Enrolment  Office,  July  14,  1841. 

These  improvements  arc  six  in  number. 
The  first  consists  in  a  mode  of  supplying  fur- 
naces with  fuel,  by  which  the  entrance  of 
cold  air  at  the  same  time  is  prevented.  A 
hopper  is  placed  in  an  inclined  position  in 
front  of  the  furnace,  from  which  the  fuel 
descends  over  an  inclined  plate  to  the  front 
of  the  fire-bars,  from  whence  it  is  taken  back 
into  the  furnace  by  an  apparatus  next  to  be 
described.  The  inclined  plate  is  hinged  at 
the  bottom,  so  as  to  be  lowered  to  the  level 


of  the  fire-bars,  when  the  cinders  or  fire  are 
to  be  removed. 

The  second  improvement  consists  in  a  me- 
thod of  retarding  the  combustion,  and  an  ap- 
paratus for  raking  or  clearing  the  fire-bars. 
The  openings  in  the  fire-bars  for  the  admis- 
sion of  air  are  furnished  with  sliders,  which 
are  closed  whenever  it  is  desired  to  retard 
the  combustion  of  the  fuel.  Beneath  the  fire- 
grate a  framing  runs  upon  wheels,  from  which 
a  number  of  long  teeth  project  between  the 
fire-bars ;  when  it  is  desired  to  rake  the  fire, 
these  teeth  rise  up  between  the  bars,  and  are 
made  to  travel  towards  the  back  of  the  fur- 
nace, which  gradually  moves  the  coal  back- 
ward, and  clears  the  openings  between  the 
fire-bars.  At  the  back  of  the  furnace  the 
teeth  are  lowered  from  between  the  bars,  and 
the  apparatus  returned  to  the  front  of  the 
furnace. 

The  third  improvement  consists  in  the  use 
of  a  pipe  perforated  with  small  holes,  extend- 
ing across  the  fire-place,  through  which  water 
may  be  occasionally  sprinkled  on  the  fuel  in 
front  of  the  furnace. 

The  fourth  improvement  consists  in  sup- 
plying heated  air  to  steam-engine  and  other 
fire-places,  by  passing  it  through  tubes  or 
passages  within  the  boiler  and  smoke-box, 
and  also  through  short  tubes  around  the  fire- 
box. In  order  that  the  steam  generated  by 
this  increased  heat  may  not  be  lost,  it  is  led 
through  a  pipe  into  a  smail  chamber  within 
the  water  in  the  tender,  from  which  it  passes 
through  a  number  of  tubes  into  a  second 
chamber,  thereby  imparting  its  heat  to  the 
water  previous  to  its  introduction  to  the 
boiler.  As  the  draught  in  the  fire-places  of 
locomotive  engines  when  at  rest  is  very 
small,  the  patentee  proposes  to  increase  it, 
by  directing  small  jets  of  steam  up  the 
chimney;  in  the  same  way  that  the  waste 
steam  effects  this  object  when  the  engine  is 
in  motion. 

The  fifth  improvement  consists  in  the  use 
of  a  beut  metal  plate  in  the  upper  part  of  the 
smoke-box,  leaving  spaces  between  the  sides 
and  top ;  this  plate  is  perforated  with  a 
number  of  small  holes,  the  aggregate  area  of 
which  is  more  than  the  area  of  the  chimney, 
so  as  to  allow  a  free  passage  for  all  the 
ga?eous  matters,  but  at  the  same  timet o 
prevent  the  escape  of  any  large  piece  of  fuel, 
&c,  into  the  chimney. 

The  sixth  improvement  consists  in  placing 
the  pipes  used  for  heating  air  previous  to  its 
admission  into  the  fire-places,  mentioned  in  a 
former  specification,  not  only  in  the  chimney 
or  chamber  leading  thereto,  as  therein  men- 
tioned, but  in  any  part  of  the  flues  of  the 
boiler  through  which  the  flame  or  heated 
gases  circulate,  in  the  passage  from  the  fur- 
nace to  such  chimney  or  chamber. 


Digitized  by  Google 


LISt  OF  ENGLISH  PATENTS. 


95 


Joseph  Pry  or,  of  Wendron,  Corn- 
wall, Builder,  far  an  improved  threshing 
machine.     Enrolment  Office,  July  28,  1841. 

This  machine  consists  of  a  strong  wooden 
frame  standing  on  four  legs,  or  otherwise 
supported  in  a  substantial  manner.  An  axle 
lying  across  the  frame,  and  working  in  suit- 
able bearings,  has  keyed  on  to  it  at  one  end 
a  heavy  fly-wheel,  at  the  other  a  large  spur- 
wheel  ;  outside  of  these  wheels,  at  the  two 
extremities  of  the  axle,  there  are  two  winch- 
handles,  by  which  the  machine  is  worked  by 
hand,  or  it  may  be  driven  by  any  other  con- 
venient mover.  A  second  axis,  lying  pa- 
rallel with  the  former  and  similarly  mounted, 
carries  a  pinion  which  gears  into  the  spur- 
wheel  before  mentioned,  and  also  a  wooden 
drum,  from  the  periphery  of  which  project 
eight,  or  any  other  convenient  number  of 
angular  iron  beaters.  This  drum  has  a  move- 
able  case   or  covering  over  its  upper  cir- 
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cumference,  with  an  opening  in  front, 
through  which  the  grain  is  supplied  to  the 
machine  from  a  feeding-table.  Below  the 
feeding-table  there  is  a  sliding  rack,  having 
a  concave  wooden  surface  corresponding  to 
the  outer  circumference  of  tbe  drum  and 
beaters,  upon  which  surface  a  series  of 
angular  iron  platen  are  fixed ;  this  rack 
slides  backward  and  forward  upon  a  bearer 
stepped  into  the  frame  of  the  machine, 
its  distance  from  the  drum  being  regulated 
by  an  adjusting  screw,  which  works  through 
a  fixed  nut  in  the  cross  rail.  A  rapid  motion 
being  communicated  to  the  drum,  and  the 
corn  fed  in,  it  is  carried  down  under  the 
drum,  and  the  seeds  separated  from  the 
straw  by  the  action  of  the  beaters  and  the 
rack 

The  claim  is  to  the  general  arrangement  and 
combination  of  parts,  by  which  a  new  and 
improved  mode  of  operating  is  introduced. 
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George  RatclhTe    Fender   

Henderson  and  Co   Carpet  1 

Joseph  Newcomb,  Son,  and  Jones  Ditto  1 

S.  Ottcklifiiis  ••••«..*••»«.•«.    f(« ■•>• «        Pen  •■■••.•#•••«••#•••••*••••*•••••••••••••••••••••••» 

Mrs.  J.  Larbalestier   Sleeve 

W.  Thornthwaite   Writing-case    * 

J.  Lamb  and  J.  Best   Hinge  ..•••••3 

Woodward,  Gandell,  and  Co  Carpet   1 

T.  W.  Atler  and  Co   Truss  1 

Davis,  Brothers    Telescope  3 

Newcomb,  Son,  and  Jones   Carpet   —1 

W.  F.  Mills    Hair- brush  and  Comb  1 

W.  Wilson   Trowser-strap  .3 


LIST  OF  ENGLISH  PATENTS  GRANTED 


John  Cliater,  of  the  Town  of  Nottingham,  ma- 
chine-maker, and  Richard  Gray,  of  the  same  place, 
lace  manufacturer,  for  Improvements  in  machinery 
for  the  purpose  of  making  lace  and  other  fabrics, 
traversed,  looped,  or  woven.   June  26;  six  months. 

Willoughby  Methley  and  Thomas  Charles  Meth- 
ley,  of  Frith-street,  Soho,  ironmongers,  for  improve- 
ments in  machinery  for  raising,  lowering,  and 
moving  bodies  or  weights.  (Being  a  communica- 
tion.)  June  26;  six  months. 

Moses  Poole,  of  Lincoln's-inn,  Gent.,  for  improve- 
ments in  producing  and  applying  heat.  (Being  a 
communication.)   July  26;  six  months. 

William  Losh,  of  .Little  Benton,  Northumberland, 
Esq.,  for  improvements  in  the  manufacture  of  rail- 
way wheels.   June  26 ;  six  months. 

Nathaniel  Benjamin,  of  Camberwell,  Gent.,  for 
improvements  in  the  manufacture  of  type.  (Being 
a  communication.)  June  28;  six  months. 

William  Knight,  of  Durham-street,  Strand,  Gent., 
for  an  indicator  for  registering  the  number  of  pas- 
sengers using  an  omnibus  or  other  passenger  vehi- 
cles. June  28;  six 


BETWEEN  THE  28TH  OF  JUNE  AND  THE  28TH  OF 

JULY,  1841. 

Christopher  Nickels,  of  York-road,  Lambeth, 
Gent.,  for  improvements  in  the  manufacture  of 
matresses,  cushions,  paddings  or  stuffings ;  and  in 
carpets,  rugs,  or  other  napped  fabrics.  June  28; 
six  months. 

William  Thomas  Berger,  of  Upper  Homerton, 
Gent.,  for  improvements  in  the  manufacture  of 
starch.   June  28 ;  six  months. 

Thomas  Marchell,  of  Soho-square,  surgeon,  for 
improvements  in  raising  and  conveying  water  and 
other  fluids.   June  28;  six  months. 

George  Henry  Phipps,  of  Deptford,  engineer,  for 
improvements  in  the  construction  of  wheels  for 
railway  and  other  carriages.   July  2;  six  months. 

Thomas  Hagen,  of  Kensington,  brewer,  for  an 
improved  bagatelle  board.   July  7 ;  six  months. 

George  Onions,  of  High-street,  Shoreditch,  engi- 
neer, for  improved  wheels  and  rails  for  railroad 
purposes.   July  7;  six  months. 

Robert  Mallet,  of  Dublin,  engineer,  for  certain 
improvements  in  protecting  cast  and  wrought  iron 
and  steel,  and  other  metals,  from  corrosion  and 
;  and  in  preventing  the  fouling  of  iron 
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ships,  or  ships  sheathed  with  iron,  or  other  ships  or 
iron  buoys,  in  fresh  or  sea  water.  July  7;  six 
months. 

William  Edward  Newton,  of  Chancery-lane,  civil 
engineer,  for  certain  improvements  in  the  manu- 
facture of  fuel.  (Being  a  Communication.)  July  7; 
six  months. 

Thomas  Fuller,  of  Bath,  coachmaker,  for  certain 
improvements  in  retarding  the  progress  of  carriages 
under  certain  circumstances.  July  7;  for  six 
months. 

Andrew  M'Nab,  of  Paisley,  North  Britain,  engi- 
neer, for  an  improvement  or  improvements  in  the 
making  or  construction  of  meters  or  apparatus  for 
measuring  water  or  other  fluids.  July  7;  six 
months. 

Charles  Wheatstone,  of  Conduit-street,  Gent., 
for  improvements  in  producing,  regulating,  and  ap- 
plying electric  currents.   July  7 ;  six  months. 

John  Steward,  of  Wolverhampton,  Esq.,  for  cer- 
tain improvements  in  the  construction  of  piano 
fortes.  July  7 ;  six  months. 

Thomas  Young,  of  Queen-street,  London,  mer- 
chant, for  improvements  in  lamps.  July  9;  six 
months. 

Charles  Payne,  of  South  Lambeth,  chemist,  for 
improvements  in  preserving  vegetable  matters 
where  metallic  and  earthy  solutions  are  employed. 
July  9 ;  six  months. 

William  Henry  Phillips,  of  Manchester-street, 
Manchester-square,  civil  engineer ;  and  David 
Hichinbothara,  of  the  same  place,  Gent.,  for  certain 
improvements  in  the  construction  of  chimneys, 
flues,  and  air  tubes,  with  the  stoves,  and  other  ap- 
paratus connected  therewith,  for  the  purpose  of 
preventing  the  escape  of  smoke  into  apartments, 
and  for  warming  and  ventilating  buildings.  July 
13;  six  months. 

Benjamin  Beale,  of  East  Greenwich,  engineer, 
for  certain  improvements  in  engines,  to  be  worked 
by  steam,  water,  gas,  or  vapours.  July  13 ;  six 
months. 

Moses  Poole,  of  Lincoln's-inn,  Gent.,  for  improve- 
ments of  steam  baths,  and  other  baths.  (Being  a 
communication.)  July  13;  six  months. 

Miles  Berry,  of  Chancery-lane,  civil  engineer,  for 
improvements  in  the  construction  of  locks,  latches, 
or  such  kind  of  fastenings  for  doors  and  gates,  and 
other  purposes  to  which  they  may  be  applicable. 
(Being  a  communication.)  July  14;  six  months. 

Thomas  Peckston,  of  Arundel-street,  Strand, 
Bachelor  of  Arts,  and  Philip  Le  Capclain,  of  the 
same  place,  coppersmith,  for  certain  improvements 
in  meters  for  measuring  gas,  and  other  aeriform 
fluids.   July  15 ;  six  months. 

Andrew  Smith,  of  Belper,  Derby,  engineer,  for 
certain  improvements  in  the  arrangement  and  con- 
struction of  engines,  to  be  worked  by  the  force  of 
steam,  or  other  fluids ;  which  improved  engines  are 
also  applicable  to  the  raising  of  water  and  other 
liquids.    July  21 ;  six  months. 

John  M' Bride,  manager  of  the  Nursery  Spinning 
Mills,  Hutchisontown,  Glasgow,  for  certain  im- 
provements in  the  machinery  and  apparatus  for 
dressing  and  weaving  cotton,  silk,  flax,  wool,  and 
other  fibrous  substances.   July  21 ;  four  months. 

John  White  Welch,  of  Austin-Friars,  merchant, 
for  an  improved  reverberatory  fumace  to  be  used 
in  the  smelting  of  copper  ore,  or  other  ores  which 
are  or  may  be  smelted  in  reverberatory  furnaces. 
July  21 ;  six  months. 

Frederick  Theodore  Philippi,  of  Belfield-hall, 
calico-printer,  for  certain  improvements  in  the  pro- 
duction of  sal  ammoniac,  and  in  the  purification  of 
gas  for  illuminations.  (Being  a  communication.) 
July  21 ;  six  months 

William  Ward  Andrews,  of  Wolverhampton,  iron- 
monger, for  an  improved  coffee-pot.  July  21 ;  &ix 
months. 

William  Newton,  of  Chancery-lane,  civil  en- 
gineer, for  certain  improvements  in  machinery  for 


making  pins  and  pin-nails.  (Being  a  communica- 
tion.) July  28 ;  six  months. 

Anthony  Bernhard  Von  Rathen,  of  Kingston- 
upon-Hull,  engineer,  for  improvements  in  high- 
pressure  and  other  steam-boilers,  combined  with  a 
new  mode  or  principle  of  supplying  them  with 
water.   July  28;  six  months. 

Anthony  Bernhard  Von  Rathen,  of  Kingston- 
upon-Hull,  engineer,  for  a  new  method  or  methoda 
(called  by  the  inventor,  "The  United  Stationary 
and  Locomotive  System)  of  propelling  locomotive 
carriages  on  railroads  and  common  roads,  and 
vessels  on  rivers  and  canals,  by  the  application  of  a 
power  produced  or  obtained  by  means  of  machinery 
and  apparatus  unconnected  with  the  carriages  and 
els  to  be  propelled.   July  28 ;  six  months. 


LIST  OP  SCOTCH  PATENTS  GRANTED  BE- 
TWEEN THE  22ND  JUNE  AND  THE  22ND 
JULY, 1841. 

William  Ryder,  of  Bolton,  Lancaster,  roller  and 
spindle  maker,  for  certain  improved  apparatus  for 
forging,  drawing,  moulding  or  forming  -hafts, 
spindles,  rollers,  bolts,  and  various  other  like  ar- 
ticles.   Sealed,  June  23,  1841. 

John  McBride,  manager  of  the  Nutsery  Spinning 
and  Weaving  Mills,  Hutchesontown,  Glasgow,  for 
certain  improvements  in  the  machinery  and  appa- 
ratus for  dressing  and  weaving  of  cotton,  silk,  flax, 
wool,  and  other  fibrous  substances.  Sealed,  June 
25,  1841. 

Andrew  Kurtz,  of  Liverpool,  Lancaster,  manu- 
facturing chemist,  for  certain  improvements  in  the 
construction  of  furnaces.   Sealed,  June  2h,  1841. 

Thomas  Young,  of  Quccn-street,  London,  mer- 
chant, for  improvements  in  lamps.  Sealed,  June 
28,  1841. 

William  Newton,  66,  Chancery  Lane,  Middlesex, 
civil  engineer,  for  certain  improvements  in  ma- 
chinery or  apparatus  for  picking  and  cleaning  cot- 
ton and  wool.  Sealed,  June  29,  1841.  (Being  a 
communication  from  abroad.) 

Morris  West  Ruthven,  of  Rotherham,  York, 
engineer,  for  a  new  mode  of  increasing  the  power 
of  certain  media  when  acted  upon  by  rotary  fans 
or  other  similar  apparatus.   Sealed,  June  30,  1841. 

Anthony  Bernhard  Von  Rathen,  of  the  Borough 
of  Kingston-upon-Hull,  engineer,  for  certain  im- 
provements in  fire-grates,  and  in  parts  connected 
therewith,  for  furnaces  for  heating  fluids.  Sealed, 
July  8,  1841. 

John  Swindells,  of  Manchester,  Lancaster,  ma- 
nufacturing chemist,  for  certain  improvements  in 
the  manufacture  of  artificial  stone,  cement,  stucco, 
and  other  similar  compositions.  Sealed,  July  9, 1841. 

John  Rangeley,  of  Camberwell,  gentleman,  for 
improvements  in  the  construction  of  railways,  and 
in  the  means  of  applying  power  to  propelling  car- 
riages and  machinery.   Sealed,  July  15,  1841. 

NOTE8  AND  NOTICES. 

Mr.  Oxley's  Plan  for  a  Steam  Vettel. — Sir, — I  have 
Just  been  looking  over  the  original  drawings  of  the 
plan  of  the  steam  vessel  I  invented  in  1807,  and  of 
which  the  description  appears  in  No.  937  of  your 
interesting  journal  of  this  day,  and  by  comparing 
the  tw«  together,  I  find  that  in  the  original,  the 
figure,  No.  I,  in  your  Magaxine,  is  in  mine  called  a 
side  view,  in  which  some  parts  are  omitted  to  pre* 
vent  confusion  in  the  delineation,  which  parts  ap- 
pear in  the  other  drawing;  and  I  also  find  figure  2, 
in  page  67,  is  called  a  bird's-eye-view,  which  is  in- 
tended by  me  to  show  the  manner  of  stopping  the 
vessel,  or  reversing  the  motion  thereof. 

Have  the  goodness  to  give  this  note  a  place  in 
your  next  number  (No.  938)  which  will  render  the 
description  perfectly  understood  by  all  your  readers. 
I  remain,  Mr.  Editor,  most  respectfully,  your  very 
obedient  servant, 
London,  July  24,  1841.  Thomas  Oxley. 


LONDON:  Edited,  Printed,  and  Published  by  J.  C.  Robertson,  at  the  Mechanics' 
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Digitized  by  Google 


MUSEUM,  REGISTER,  JOURNAL,  AND  GAZETTE. 


No.  939.] 


SATURDAY,  AUGUST  7,  1841. 

Edited,  Printed  tnd  Published  by  J.  C.  Robertson,  No.  I  CP,  Fleet-itreet. 


[Price  3d. 


HOLLO  WAY'S  PATENT  HEAD  FOR  OPEN  CARRIAGES. 


vol.  XXXV. 


Digitized  by  Google 


98 


holloway's  patent  head  for  open  CARRIAGES. 


In  a  recent  number  we  inserted 
a  notice,  copied  from  a  provincial 
paper,  of  a  valuable  improvement  in 
Britzska-heads,  patented  by  Mr.  N.  I. 
Holloway,  and  the  patentee  has  enabled 
us  this  week  to  lay  before  our  readers 
a  full  description  of  the  peculiarities 
of  his  very  ingenious  contrivance. 
The  subject  is  one  of  considerable  in- 
terest, relating,  as  it  does,  to  the  im- 
provement of  a  most  important  branch 
of  our  domestic  manufactures.  Eng- 
lish pleasure  carriages  have  long 
maintained  an  unrivalled  celebrity 
throughout  the  world,  and  the  improve- 
ments we  are  about  to  describe  will 
add  another  feature  to  the  numerous 
comforts  and  conveniences  for  which 
they  are  so  pre-eminently  distinguished. 

The  advantages  of  the  patent  head 
are — that  when  down,  the  entire  head 
lies  on  the  elbows  of  the  hind  seat 
like  a  half,  head  (from  which,  with- 
out the  closest  scrutiny  it  cannot  be 
distinguished,)  and  yet  can  be  raised 
almost  instantly,  and  form  a  closed 
carriage  for  four  persons — as  shown 
on  our  front  page. 

It  may  be  extended  to  enclose  only 
two  persons,  when  in  addition  to  the 
shutter  in  front,  it  has  side  glasses, 
allowing  a  comfortable  entrance  and 
plenty  of  room  inside,  in  which  form  it 
is  shown  on  the  opposite  page. 

This  head  is  applicable  to  all  the 
various  styles  of  light  open  vehicles 
now  so  much  in  use. 

It  is  composed  of  five  round-corn- 
ered bows ;  the  third,  fourth,  and  fifth 
are  secured  by  hinges  and  goose- 
necks to  the  top  of  the  standing  pillars; 
the  second  has  a  dove-tailed  catch  and 
bolt  on  its  extremities,  to  secure  it  when 
up,  to  the  top  of  the  front  elbow  rails, 
the  ends  of  which  stand  over  the  door 
joints  to  receive  the  glasses ;  the  first 
bow  is  hinged  to  the  second,  and  a 
German  shutter  arranged  in  it. 

The  flap  on  the  front  seat  falls  be- 
hind the  front  elbow  rail,  and  conse- 
quently passes  through  the  first  bow 
when  the  head  is  up,  and  only  reaches 
far  enough  to  receive  the  end  of 
the  German  shutter.  The  doors  are 
grooved  for  double  glasses,  which  are 
cither  separate,  draw  n  up,  and  placed 
one  above  the  other;  or  they  may  be 


hinged  together,  and  when  drawn  up, 
the  inside  glass  is  turned  down  and 
placed  outside  of  the  frame  and  door- 
rail. 

The  bows  are  set  with  webbing  in  the 
usual  manner,  and  covered  with  leathers 
similarly  to  a  half  head;  the  portion  of 
leather  between  the  second  and  third 
bows,  extends  only  about  7  inches  down 
the  side  of  the  head,  the  edge  being 
squared  with  the  second  and  third  bows 
and  webbed ;  a  piece  of  good  webbing 
extending  from  the  second  to  the  third 
bow,  keeps  this  edge  firm.  The  cloth 
head  lining  at  the  same  point  is  finished 
on  the  edge  with  a  piece  of  pasting 
lace ;  in  all  other  respects  it  is  finished 
like  a  half  head.  The  tops  of  the  glasses, 
when  drawn  up,  pass  between  the  lea- 
thers on  the  outside,  and  the  cloth  on 
the  inside,  requiring  no  rail  to  receive, 
them.  A  pair  of  joints,  extending  from 
the  second  to  the  third  bows,  strike  up 
that  portion  of  the  head,  and  may  be 
placed  either  inside  or  outside;  other 
joints  extend  the  head  between  the 
hind  elbow  and  the  third  bow,  and  be- 
tween the  first  and  second  bow  in  the 
same  manner.  A  leather  curtain  ex- 
tending across  the  front,  webbed  at  the 
corners,  buttoning  over  the  top  and 
down  the  sides  of  the  front  bow  and 
along  the  front  elbow  rails,  closes  that 
portion  of  the  head  when  the  car- 
riage is  required  for  four  persons: 
this  curtain  may  be  secured  to  the  top 
of  the  front  flap  and  folded  up  when 
not  in  use,  or  it  may  be  entirely  re- 
moved or  placed  in  a  box  under  the 
coachman  or  footman's  seat. 

To  secure  the  second  and  third  hows 
firmly  together  when  the  head  is  down, 
a  notched  pin  extends  from  the  back  of 
the  second  bow  some  7  or  8  inches  from 
its  ends,  and  a  corresponding  plate  is 
secured  to  the  front  of  the  third 
bow. 

Suppose  the  head  up,  and  it  is  re- 
quired to  be  put  down:  after  removing 
the  curtain,  or  folding  up  the  German 
shutter,  and  dropping  the  glasses  into 
the  doors,  unbolt  the  locksorsecond  bow 
— loosen  the  joint  between  the  second 
and  third  bow — lift  the  first  and  second 
bows  across  the  door  when  the  leather 
will  fall  between  the  second  and  third 
bows;  in  the  same  manner,  insert  the 
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pin  of  the  second  bow  in  the  corre-  the  weight  will  secure  the  head  firmly 
sponding  plate  on  the  third  bow,  when     together ;  it  will  then  resemble  a  half 


head,  and  may  be  put  down  in  the  same  served  in  raising  the  head ;  first  extend 
manner*  The  same  course  must  be  ob-    it  as  a  half  head,  then  lift  up  the  first 
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and  second  bows,  pass  them  across 
the  door  and  bolt  them  into  their  places, 
striking  up  the  joints  between  the  se- 
cond and  third  bows,  and  draw  up  the 
door  glasses,  and  unfold  the  shutter, 
or  put  on  the  front  curtain,  as  the  case 
may  be.  When  the  doors  are  so  shal- 
low, that  double  glasses  would  not  have 
sufficient  height  in  the  doorway,  the 
glass  frames  may  be  made  of  one  size 
and  suspended  with  slip  binges  turning 
out  with  the  door,  being  bolted  to  the  top 
for  that  purpose,  and  when  the  head  is 
down  they  may  be  placed  in  a  box  ar- 
ranged for  them  under  the  rumble  or 
footboard  behind,  or  the  coachman's 
seat  in  front. 


THE  CRANK. 

Sir, — I  had  intended,  long  since,  an- 
swering your  correspondent  M.,  but 
unavoidable  business  has  hitherto  pre- 
vented me.  I  cannot,  however,  any 
longer  permit  him  to  suppose,  either 
that  he  has  answered  any  of  my  objec- 
tions satisfactorily,  or  that  he  has  made 
out  the  slightest  case  of  misrepresenta- 
tion against  me. 

He  has  quite  misunderstood  the  latter 
part  of  my  letter,  in  supposing  1  was 
there  alluding  to  his  experiment.  If  he 
will  look  again,  he  will  see  that  I  made 
no  such  allusion,  but  that  my  remarks 
there  were  perfectly  general:  in  fact, 
Sir,  I  despatched  his  experiment  with 
a  very  short  notice,  stating  that  I  did 
not  consider  the  facts  he  relies  so  much 
on,  "  sufficient  for  the  foundation  of  any 
argument,"  and  giving  my  reasons  for 
this  statement ;  for  I  really  considered 
it  quite  foreign  to  the  point  at  issue, 
and  the  inferences  he  drew  from  it  so 
utterly  inconclusive,  that  I  did  not  care 
to  trespass  too  much  on  your  columns 
to  expose  it ;  since,  however,  he  still 
seems  as  much  enamoured  of  it  as  ever, 
I  shall  now  offer  you  a  few  additional 
remarks,  which  I  hope  may  have  the 
effect,  once  for  all,  of  putting  it  hors  de 
combat. 

I  must  first  remark,  that  /  did  not 
charge  M.  with  contending  "  that  when 
a  lesser  power  held  a  greater  in  equi- 
librio,  and  no  motion  ensues,  that 
there  must  be  a  loss  of  power,"  as  he 
would  insinuate ;  nothing  could  be  far- 
ther from  what  I  said:  he  might  un- 
doubtedly perceive,  from  my  letter, 


that  I  supposed  him  to  hold  these 
opinions ;  but  my  doing  so  was  no  jmis- 
revresentation-,  at  the  worst,  it  was  a 
mistake,  and  a  very  natural  mistake, 
owing  to  the  tenor  of  his  letter,  in 
which  he  never  once  attempted  to  ac- 
count for  the  loss  in  the  crank,  nor  in 
any  way  to  show  what  became  of  the 

f>ower  he  supposed  to  be  lost;  thus 
eaving  every  one  to  conjecture,  for 
themselves,  what  his  opinions  on  this 
subject  might  be  :  besides,  this  supposi- 
tion being  correct,  or  not,  does  not  in 
the  smallest  degree  alter  the  meaning 
of  the  remarks  in  any  part  of  my 
letter. 

Your  correspondent  seems  to  expect 
that  I  should  have  attempted  to  recon- 
cile the  facts  given  in  his  experiment 
with  the  doctrine  of  virtual  velocities ; 
but  really  I  must  decline  combating 
such  a  fanciful  difficulty,  or  explaining 
a  discrepancy  which  I  cannot  perceive, 
and  which  he  has  not  proved  to  exist. 

I  shall  now  come  to  another  of  my 
supposed  misrepresentations.  He  gives 
us  his  experiment,  avowedly,  to  prove 
that  there  is  a  loss  of  power  in  the 
crank ;  and  then  shows  us  that  the  56 
tt)  weight  was  drawn  two  inches ;  and 
when  his  crank  came  into  play,  he 
says,  the  28  tt>  weight  was  drawn  four 
inches,  "  as  might  have  been  ex- 
pected." Now,  knowing  that  his  ex- 
pectations were,  that  this  experiment 
would  show  a  loss  of  power  in  the 
crank,  what  could  any  one  have  sup- 
posed, but  that  the  loss  was  to  be  seen 
here,  when  his  crank  was  in  action  .* 
M.  now,  however,  allows  that  there 
was  no  loss  here,  so  this  matter  is 
settled;  but  I  must  request  hiin,  for 
the  future,  to  explain  his  opinions  be- 
fore he  brings  charges  against  sny  one 
for  misrepresenting  them. 

I  shall  now  proceed  to  examine  the 
rest  of  his  "  facts."  He  states,  (page 
261,)  "We  have,  therefore,  56  x  2  in. 
+  28  x  4  in.  —  224  «  37*3  x  6  in. ; 
consequently,  a  weight  of  37*3  lbs.  put 
on  the  board  k,  when  the  bar  is  drawn 
back  two  inches,  should  be  moved  over 
a  space  of  six  inches,  namely,"  &c. 
Such  a  non  sequilur  as  this  1  never 
saw  !  Yet  it  is  the  whole  life  and  soul 
of  his  supposed  loss.  Let  us  just  con- 
sider it  for  a  moment :  here,  when  the 
bar  comes  against  the  stop  d,  it  be- 
comes a  lever  of  the  third  order,  in 
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which  the  power  acts  at  half  the  dis- 
tance from  the  fulcrum  that  the  re- 
sistance does ;  consequently,  we  see 
that,  to  be  moved  at  all,  the  latter  must 
be  one-half  of  what  it  was  previously : 
accordingly,  a  281b  weight  is  now  just 
capable  of  being  moved  by  the  weight 
under  the  table ;  what,  then,  Sir,  are 
we  to  think  of  M.'s  conclusion,  that  a 
37 lb  weight  should  be  moved  four  inches 
past  this  point,  by  the  same  power  ap- 
plied .*  Did  he  expect  his  crank  should 
increase  the  power,  in  the  latter  part 
of  its  action,  in  the  ratio  of  28  to  37, 
because  in  the  former  part  he  dimin- 
ished its  task  in  the  ratio  of  50  to  37  ! ! 
Let  us  suppose  an  engine  on  a  railway, 
just  able  to  draw  a  train  weighing  560 
tons  along  a  level,  which  ends  with  an 
ascending  inclined  plane  ;  and  that,  on 
arriving  at  the  plane,  it  is' only  capable 
of  drawing  up  280  tons  ;  here,  accord- 
ing to  M.'s  reasoning,  we  might  make 
it  draw  up  370  tons,  by  not  loading  it 
with  the  full  560  tons  while  it  was  on 
the  level;  this,  Sir,  would  be  a  perfectly 
analogous  case,  and  clearly  shows  the 
absurdity  of  this  reasoning. 

I  forgot,  in  my  last,  to  notice  another 
absurdity  in  M.'s  letter,  when  he  varies 
his  experiment.  I  shall  give  his  own 
words.  "  I  now  varied  the  experi- 
ment, and  taking  the  weight  of  37  lb 
off  the  board  k,  I  put  another  light 


board  on  the  top  of  that  board,  and  se- 
cured one  end  of  the  same  to  the  table, 
so  that  the  motion  of  the  board  k  would 
not  be  impeded,  while  the  upper  board, 
on  which  1  put  the  37  lbs.,  was  pre- 
vented from  moving  with  it."  Friction 
is  here  the  resistance  to  be  overcome, 
and  this  he  now  doubles;  for  each  sur- 
face of  his  moveable  board  having  n 
pressure  exerted  against  it  equal  to  the 
pressure  of  the  under  side  of  it  against 
the  table  in  the  previous  experiment, 
of  course  the  frictions  of  the  two  sur- 
faces now  will  ofler  (supposing  the  sur- 
faces of  the  boards  and  table  to  be 
equally  smooth)  a  double  resistance  to 
the  progress  of  the  board:  accordingly, 
the  board  will  scarce  move  at  all  in  this 
case,  and  M.  very  innocently  remarks, 
"  How  is  this  ?  what  makes  the  loss  of 
power  in  this  case  greater  than  in  the 
experiment  previously  made  ?"  laying 
all  the  blame  upon  the  unfortunate 
crank,  that  now  refused  to  work  double 
tides  at  his  bidding. 

I  mentioned  an  experiment,  at  the 
end  of  my  last,  which  M.  has  not  taken 
any  notice  of ;  I  shall  therefore  describe 
it  a  little  more  fully,  accompanying  n  y 
description  with  a  slight  sketch  to  ex- 
emplify what  I  mean.  1  shall  also  ghe 
what  I  conceive  to  be  a  conclusion  /c- 
gitimately  drawn  from  it. 


Let  a  piston-rod  P,  be  arranged,  by 
means  of  two  equally  sized  cranks  and 
the  axle  A,  to  keep  in  motion  another 
rod  D,  to  that  the  rods  shall  be  simul- 


taneously  at  the  extremities  of  their 
strokes  :  D  may  be  supposed  to  do  any 
work,  where  the  motion  is  reciprocative, 
6uch  as  pumping.  Now,  if  we  compare, 
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experimentally  or  theoretically,  the 
force  of  P,  in  any  part  of  its  stroke, 
with  that  exerted  at  D,  we  shall  find 
them  exactly  equal  j  this  I  can  hardly 
think  M.  will  deny,  and  shall  therefore 
suppose  he  does  not.  We  now  have  all 
the  power  of  P  transferred  to  D,  by 
means  of  the  axle  A ;  it  must  therefore 
be  all  applied  to  turn  that  axle  :  and  if 
we  suppose  the  rod  D  taken  off,  and 
the  wheel  £  attached  to  A,  we  shall 
have  all  the  power  of  P  applied  to  turn 
this  wheel,  and  perform  any  work  it  may 
be  required  to  do,  (such  as  turning  a 
grinding-stone,  suppose  at  C);  for  if 
we  allow  that  there  is  any  force  left 
here,  we  must  suppose  it  revived  again 
by  the  second  crank,  when  we  attach 
the  rod  D. 

And  now,  Sir,  I  shall  leave  M.  to  ru- 
minate on  this,  premising  that,  if  he 
makes  any  objection  to  my  conclusions, 
he  must  not  expect  a  reply  for  three  or 
four  months,  as  I  am  on  the  point  of 
leaving  England  for  about  a  year,  and 
shall  not  see  any  letter  of  his  till  two 
months  after  it  is  printed. 

I  remain,  Sir,  your  obedient  servant, 

R.  W.  T. 


PNEUMATIC  LAMPS. 

Sir, — Having  given  a  place  in  your 
No.  929  to  my  plan  of  a  hydrostatic 
lamp,  I  am  induced  to  hand  you  a  de- 
scription and  drawings  of  two  con- 
trivances on  pneumatic  principles,  for 
a  similar  purpose  and  of  the  same  date 
as  the  preceding  one,  which  will  also, 
I  hope,  be  found  equally  correct  in 
their  principle  of  action. 

I  may  observe,  that  in  the  accom- 
panying drawings  1  have  given  the  in- 
struments the  most  plain  and  simple 
form,  purposely  for  the  sake  of  render- 
ing the  description  of  their  mode  of 
action  more  obvious  and  intelligible, 
and  not  such  as  would  be  adopted  in 
constructing  them. 

I  wish  to  notice  an  inaccuracy  in  the 
drawing  of  the  hydrostatic  lamp  (p.  408, 
No.  929,)  which  is  calculated  in  some 
degree  to  obscure  its  mode  of  action, 
the  more  especially  as  my  description 
is  also  loosely  worded.  The  tube  D  is 
there  represented  as  terminating  at  the 
top  or  upper  surface  of  the  small  trough, 
whereas,  it  should  be  made  to  descend 
to  near  the  bottom  of  the  trough,  and 


it  is  so  represented  in  the  drawing 

which  accompanied  my  description :  for 
it  must  be  obvious  on  a  little  considera- 
tion, that  the  trough  could  be  of  no 
service  unless  the  tube  were  made  to 
dip  or  descend  into  it. 
I  am,  Sir,  yours  respectfully, 

N.  N.  L. 

July,  1841. 

Description  of  two  plans  for  maintain- 
ing  the  oil  of  a  lamp  at  an  uniform 
level. 

Fig.  1.    A  is  the  upper  reservoir  of 
a  pneumatic  lamp,  containing  the  oil 
which  is  supplied  to  the  burner  through 
a  tube  L,  rising  from  near  the  bottom 
of  the  reservoir.  Concentric  within  this 
tube  is  another  which  passes  through 
the  bottom  of  A,  and  communicates 
with  the  reservoir  B  immediately  be- 
low-it :  in  other  words,  it  is  the  central 
air-tube  of  a  common  Argand  lamp. 
B  contains  the  oil  required  to  keep  up 
the  action  of  the  lamp,  and  has  a  small 
tube  and  stop-cock  D  at  the  bottom. 
£  is  an  open  tube  immediately  below 
D,  and  descending  to  near  the  bottom 
of  the  lower  reservoir,  or  air-receptacle 
C*   F  is  a  tube  ascending  from  the 
top  of  C  and  terminating  near  the  top 
of  A. 

Pneumatic  Lamps. 
Fig.  1.  Fig.  2. 


The  instrument  being  supplied  with 
oil  as  represented  by  the  shaded  parts 
in  the  drawing,  if  the  stop-cock  D  be 

*  The  length  of  that  part  of  the  tube  £,  which  it 
outside  of  C,  should  exceed  the  whole  length  of  the 
tube  L,  through  which  oil  is  supplied  to  the  burner. 


I 
I 
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turned  so  far  as  to  permit  the  oil  to 
descend  from  B  drop  by  drop  into  the 
tube  E  at  a  rate  equal  to,  or  rather  ex- 
ceeding the  consumption  of  oil  in  the 
burner,  the  action  of  the  lamp  will  con- 
tinue uniform  until  all  the  oil  in  A  is 
consumed:  for  there  will  always  be  a 
column  of  oil  in  E,  equal  to  the  column 
contained  in  L,  above  the  surface  of  the 
oil  in  A ;  because,  as  the  latter  in- 
creases in  height  by  the  sinking  of  the 
oil  in  A,  that  in  E  will  rise  proportion- 
ably,  the  included  air  of  course  under- 
going an  increasing  compression  as 
the  respective  heights  of  the  too  co- 
lumns keep  increasing.  All  this  it  will 
be  seen  is  regulated  by  making  the 
dropping  from  D  to  exceed  in  a  small 
degree  the  consumption  of  oil  in  the 
burner ;  and  the  only  effect  of  too  great 
an  excess  on  this  particular  will  be, 
that  a  portion  of  the  oil  will  overflow 
at  the  burner  and  run  down  the  interior 
tube  into  the  cistern  B;  but  so  far  from 
this  being  a  disadvantage,  it  will  con- 
tribute to  the  vividness  of  the  flame, 
by  bringing  a  constant  supply  of  oil  to 
the  burner. 

For  practical  purposes  I  apprehend 
this  lamp  will  be  found  more  useful  and 
manageable  than  the  hydrostatic  lamp 
before  described,  as  only  one  fluid  (oil) 
is  made  use  of,  and  it  may  be  carried 
about  like  a  common  lamp  without  in- 
convenience from  the  oscillation  of  the 
columns  of  fluid,  and  consequent  over- 
flowing of  the  oil,  which  in  this  case 
will  only  run  down  into  the  reservoir 
beneath. 

Fig.  2  is  a  double  fountain  lamp  act- 
ing through  a  column  of  compressed 
air.  A  is  a  fountain  reservoir  commu- 
nicating with  a  close  compartment  be- 
low by  means  of  its  air  hole,  shown  by  a 
dark  spot  or  circle.  From  near  the 
bottom  of  this  compartment  ascends  a 
tube  to  the  burner;  and  from  near  the 
bottom  also  another  tube  D  descends, 
and  terminates  at  the  top  of  the  lower 
reservoir  or  air-receptacle  C.  B  is  an- 
other fountain  reservoir,  its  neck,  or 
shank,  entering  the  tube  E,  which  ter- 
minates within  and  near  the  top  of  C  in  a 
trough  or  short  returning  tube. 

When  the  lamp  is  supplied  with  oil, 
as  represented  by  the  shaded  parts  in 
the  drawing,  there  will  be  two  equal  and 
unvarying  columns  of  oil,  F  G  and  H  I, 
held  in  equilibrium  through  the  me- 


dium of  the  compressed  air.  As  the 
oil  in  the  burner  is  consumed,  the  equi- 
librium becomes  disturbed:  a  portion 
of  oil  descends  in  the  tube  E,  and  is 
pressed  over  the  edge  of  the  trough, 
and  its  place  is  immediately  supplied 
from  B  by  the  admission  of  a  bubble  of 
air.  The  included  air  presses  on  the 
surface  of  the  oil  in  the  compartment 
below  A,  and  restores  it  to  its  original 
height  in  the  burner,  at  the  same  time 
uncovering  the  air-hole  of  A,  into  which 
a  bubble  of  compressed  air  enters,  and 
displaces  a  portion  of  oil  from  it ;  and 
in  this  manner  the  action  of  the  lamp 
will  continue  as  long  as  there  is  any 
oil  in  A  and  B. 

In  constructing  this  lamp  it  would 
be  advisable  to  have  an  opening  at 
the  top  of  A  (for  filling  it  with  oil)  fitted 
with  an  air-tight  cap,  with  which  the 
slides  of  the  air-hole  should  be  so  con- 
nected by  a  wire  or  other  means,  that 
when  the  cap  is  removed,  the  slider 
should  cover  the  air-hole,  and  when 
the  cap  is  fixed,  the  air-hole  should  be 
open. 

The  lamp  just  described,  is  in  prin- 
ciple nearly  the  same  as  Parker's  Patent 
Fountain  Lamp  ;  but  in  that  instrument 
and  the  drawings  of  it  I  have  met  with, 
the  principle  is  not  fully  carried  out, 
and  consequently,  the  action  of  the 


N.  N.  L. 


PILBROW's  CONDENSING  CYLINDER 
ENGINE. 

Sir,— I  consider  it  proper  to  take  up- 
on myself  to  support  the  observations 
respecting  my  engine,  set  forth  in  the 
pamphlet  by  Mr.  Boyman,  as  that  gen- 
tleman's occupations  will  perhaps  pre- 
vent him.  I  beg,  therefore,  to  inform 
S.,  that  the  two  methods  of  calculating 
the  expansive  effects  of  steam  were 
known  to  me,  and  that  the  one  he  men- 
tions is  the  only  correct  one ;  but  I 
permitted,  for  two  reasons,  the  one  to 
be  used,  though  less  correct  than  that 
of  S.'s — 1  st,  because  it  is  too  frequently 
done,  and  it  has  been  the  custom  to 
calculate  items  for  friction  and  effect 
from  the  joint  amount  of  the  height 
of  the  column  of  mercury  at  the 
boiler,  and  at  the  condenser ;  that 
is,  from  the  net  value  of  the  steam 
when  the  imperfection  of  the  condenser 
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vacuum  has  been  deducted.  Using 
Tredgold's  formula,  for  convenience, 
we  preferred  carrying  it  through  in 
this  way,  as  he  makes  the  same  deduc- 
tions. 2ndly.  The  mode  adopted  by  S. 
would  give  to  my  engine  a  greater  ad- 
vantage than  the  method  used  by  me ; 
for  instance,  S.'s  mean,  for  each,  of 
151bs.,  (though  I  believe  he  cannot 
find  14f,)  must  have  deducted  from 
it  V5  for  imperfection  of  vacuum 
in  the  common  engine,  leaving  13*5 : 
but  from  my  engine  only  '5  must  be 
deducted,  (as  I  get  1  lb  better  extreme 
condenser  vacuum,)  leaving  14*5.  The 
difference,  then,  in  the  two  will  be  as 
8*95  is  to  5*5,  indeed  as  9  is  to  5*57, 
which  is  rather  in  my  favour.  In  adopt- 
ing the  usual  way,  therefore,  I  took  it 
against  my  invention. 

And  now,  may  I  ask  S.  his  candid 
opinion  of  my  engine  ?  He  speaks  of 
the  pamphlet  as  if  it  were  praised  too 
highly.  It  certainly  is  spoken  of  in 
terms  too  flattering  to  myself,  but  does 
it,  or  does-  not  the  invention  itself,  de- 
serve praise  P  Mr.  Boyman  says  it  is 
the  only  original  engine  of  value  since 
Mr.  Watt's.  He  gives  a  list  of  all  the 
works  upon  the  steam-engine,  and  in 
none  could  he  find  its  resemblance.  Is 
it  soP  Alpha,  in  his  papers,  has  de- 
clared that  the  value  of  steam  will  be 
doubled  by  using  it  expansively,  to  its 
fullest  extent.  I  am,  with  him,  assured 
that  this  advantage  will  be  eventually 
seen  and  followed;  but  I  say,  even 
then,  when  you  come  to  use  steam  1o 
its  utmost  possible  limit  in  rotative 
engines  of  the  present  form,  my  con- 
densing cylinder  will  still  double  their 
duty.  Is  this  so  ?  If  it  be,  I  am  sure 
that  S.,  who  WTites  with  so  much  intel- 
ligence, will  not  deem  that  I  can  have 
too  warm  a  supporter.  Only  let  him 
look  at  the  great  changes  it  must  then 
make  among  the  mercantile  shipping, 
when  no  ship  for  an  Indian  voyage  will 
be  unprovided  with  auxiliary  steam 
power.  It  will  double,  for  twenty  years, 
the  business  of  every  engine-maker  in 
London,  or  elsewhere,  what  with  the 
alteration  of  the  present  engines  upon 
sea  and  land,  and  supplying  new  ones 
for  merchant  ships. 

If  I  am  correct,  S.  will  be  advancing 
the  cause  of  science  in  advocating  my 
engine.  If  I  am  wrong,  he  will  lay  me 
under  a  personal  obligation  in  pointing 


out  my  error;  for  he  will  save  my 
time,  which  is  my  fortune,  and  my 
money,  which  is  my  stock.  1  am  of 
those  who,  whatever  sum  I  had  em- 
barked, would  feel  obliged  to  any  indi- 
vidual for  kindly  undeceiving  me.  No 
sooner  did  Urwin's  engine  appear, 
than,  the  next  week  or  so,  Scalpel  de- 
nied its  value,  and  Alpha  completely 
refuted  its  superiority.  Why  not  do 
so  of  my  engine  ?  I  invite  comment 
on  it.  Mr.  Urwin  cannot  but  feel  that 
his  first  loss  is  the  best,  for,  unless  an 
invention  is  sound  in  principle,  it  is 
absurd  to  think  it  can  be  generally 
used. 

One  thing  is  beyond  doubt,  that  the 
Cornish  engines  burn  3  lbs.  of  coal  per 
horse  power,  and  the  rotative  engines 
6i,  7,  and  8  lbs.  If  it  is  not  due  chiefly 
to  the  superior  vacuum,  to  what  else 
can  it  be  traced  P  Mr.  Brough  says 
that  percussive  action  is  "  unquestion- 
ably one  of  the  great  acting  causes." 
In  my  next  I  will  convince  him,  I 
think,  that  it  is  impossible  percussion 
can  be  one.  Mr.  Parkes  found  certain 
facts — it  was  his  province  to  account  for 
them— and  he  adopted  a  theory,  of  all 
the  least  philosophical. 
1  am,  Sir, 

Yours  respectfully, 

James  Pilbrow. 

Tottenham-green,  August  2, 1841. 


ON  AN  IMPROVr.D  SIGHT  FOR  RIFLES  AND 
OTHER  FIRE-ARMS  BY  CHARLES  THORN' 
TON   C0ATI1UPE,  OF  WRAXIIALL.  ' 

[Read  at  the  Plymouth  Meeting  of  the  British 
Association,  July  3d,  1841.] 

The  usunl  mode  of  constructing  the  regu- 
lating sight  of  a  rifle  is,  to  adapt  a  piece  of 
steel  to  a  dove -tailed  groove  filed  trans* 
versely  across  the  lower  end  of  the  barrel ; 
and  to  furnish  this  piece  of  steel  with  two, 
three,  or  four  separately  moveable  leaves  of 
steel,  of  various  heights,  each  having  a  notch 
filed  in  the  centre  of  its  upper  edge.  These 
leaves,  being  attached  by  means  of  a  hinged 
joint,  can  be  raised  at  pleasure ;  and  their 
heights  are  generally  regulated  for  certain 
definite  ranges,  the  lowest  being  for  100 
yards,  the  next  for  150  yards,  the  third  for 
200  yards,  and  the  fourth  and  highest  for  250 
yards. 

Between  these  stated  intervals  an  imagin- 
ary allowance  for  the  correct  elevation  is  all 
that  can  be  effected. 
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As  a  substitute  for  this  description  of 
sight,  I  beg  to  recommend  another,  upon  a 
different  priuciple,  equally  simple,  and  by 
which  any  elevation  may  be  readily  obtained 
with  accuracy,  commencing  with  the  lowest, 
or  point-blank  range,  and  ascending  by  the 
least  possible  increments  to  the  extreme 
range  for  all  useful  purposes. 

It  should  be  constructed  by  first  forging  a 
piece  of  iron,  which,  when  filed  up  flat,  and 
square  at  the  edges,  shall  furnish  a  wedge, 
or  inclined  plane,  from  six  to  eight  inche)  in 
length,  and  from  three-eighths  to  balf-an- 
inch  in  width,  having  its  thicker  extremity 
about  three -eighths  of  an  inch,  and  its  thin- 
ner end  about  one-sixteenth  of  an  inch  in 
thickness. 

Upon  this  inclined  plane  a  piece  of  steel, 
of  similar  length  and  width,  and  of  uniform 
thickness  throughout,  having  its  edges  filed 
so  as  to  exhibit  a  dove-tail  section,  must  be 
fixed,  the  wider  surface  being  uppermost. 
Upon  this  dove-tail  plate  a  steel  sight,  with 
a  small  notch  filed  in  the  centre  of  its  upper 
edge,  must  be  fitted  so  as  to  traverse  steadily 
from  end  to  end.  The  dove-tail  plate  may 
be  attached  to  the  inclined  plane  by  means 
of  gunsmiths'  solder;  and  when  thus  fixed, 
a  narrow  groove  must  be  filed  longitudinally 
through  its  substance,  commencing  in  a  me- 
dium line  upon  its  upper  surface,  the  bottom 
of  the  groove  being  parallel  to  the  base  of 
the  inclined  plane.  The  whole  must  then  be 
affixed  to  the  rifle  barrel,  in  a  line  corre- 
sponding with  the  axis  of  the  bor<5,  by  means 
of  three  steel  screws,  whose  heads  must  be 
countersunk. 

It  is  evident  that  if  the  upper  edge  of  this 
traversing  sight,  when  at  the  commencement 
of  the  inclined  plane,  be  so  adjusted  to  the 
heights  of  the  inclined  plane,  and  of  the  sight 
near  the  muzzle,  that  a  line  passing  through 
a  central  point  in  each  shall  be  parallel  to 
the  axis  of  the  bore,  this  will  be  the  positioo 
for  the  point-blank  range  of  the  rifle.  Al«o, 
that  if  the  lower  sight  be  pushed  farther 
along  the  inclined  plane,  the  angle  of  eleva- 
tion, and  consequently  the  range,  must  be 
proportionally  and  gradually  increased,  until 
it  has  traversed  to  the  extent  of  its  limit : 
and  as,  during  its  passage,  it  will  be  gra- 
dually approximating  the  upper  sight,  there 
will  be  an  increasing  ratio  of  range  from  the 
diminishing  distance  between  the  two  points 
of  sight. 

The  plate  upon  which  the  lower  sight  tra- 
verses  should  be  graduated  throughout  its 
length  for  every  ten  yards  of  distance  within 
the  range  of  the  bnrrel,  (the  charge  and  qua- 
lity of  the  powder  being  uniform.)  By  means 
of  the  thumb,  the  sight  may  be  instnntly  ad- 
justed to  accord  with  the  estimated  distance 
of  the  object  from  the  observer. 


ELECTRO-MAGNETIC  PRINTING. — ROYAL 
POLYTECHNIC  INSTITUTION. 

On  Monday  afternoon  a  public  exhibition 
of  an  electro-magnetic  printing  machine  took 
place  in  the  Lecture-room  of  the  Royal  Poly- 
technic Instituticn,  and  the  occasion  called 
together  a  numerous  aud  highly  respectable 
attendance.  This  novel  application  of  elec- 
tro-magnetism was  introduced  and  explained 
in  a  succinct  lecture  on  the  subject,  and  hy  a 
comparison  between  the  inventions  of  Pro. 
fessor  Wheatstone  and  others  with  the  inge- 
nious instrument  now  for  the  first  time 
brought  under  public  notice.  The  principle 
upon  which  electro-magnetism  has  been  ap- 
plied already,  not  only  to  telegraphic  com- 
munications, but  also  to  clocks,  &c.,  is  al- 
ready so  generally  understood,  that  an  at- 
tempt at  even  a  descriptive  outline  of  the 
explanatory  lecture  would  be  almost  idle  re- 
petition. Suffice  it  to  say,  therefore,  that 
the  invention  which  it  was  the  object  of  the 
lecturer  to  describe,  surpasses  its  predeces- 
sors in  this  striking  and  most  important 
point — viz. :  that  while  previous  inventions 
required  the  constant  attention  of  some  agent 
at  the  terminus  to  which  the  communication 
was  to  be  made,  this  instrument  mny  be 
left  at  the  terminus  wholly  unprotected  and 
unwatched,  and  yet  the  information  communi- 
cated from  the  other  extremity  of  the  line 
would  be  found  legibly  in  type  by  the  curator, 
on  his  return  after  a  short  or  prolonged 
absence. 

The  apparatus  consists  of  a  dial-plate,  in- 
scribed with  the  alphabet  and  numerals,  with 
a  revolving  hand,  worked  by  ordinary  clock- 
work. On  the  other  side  of  the  room  stood 
the  important  portion  of  the  invention — that 
which  furnished  in  type  the  communication 
to  be  sent  forth  from  the  dial-plate  already 
described.  Between  those  two  machines  a 
connexion  (cnpable  of  being  extended  in  prac- 
tice to  any  length)  by  means  of  wire  con- 
ductors, communicating  with  two  electro- 
magnets placed  on  a  frame,  and  connected 
with  a  cylinder  covered  with  paper,  upon 
which  the  type  was  to  leave  its  impression — 
an  horizontal  wheel,  in  which  types  to  corres- 
pond with  the  letters  and  figures  on  the  dial 
were  fixed.  This  wheel  was  ingeniously 
brought  in  contact  with  an  inking  roller,  nnd 
these  three  portions  of  the  machine  were  all 
brought  into  motion  horizontally. 

Difficult  as  it  is  to  describe  even  a  simple 
piece  of  machinery,  we  again  essay  to  de- 
scribe to  our  readers  the  modus  operandi. 
The  party  directing  the  communication  stands 
at  the  dial  plate  first  described,  and  fixes  a 
peg  under  the  letter  desired  to  be  communi- 
cated. The  index  or  revolving  hand  per- 
forms its  rotation  until  its  progress  is  ar- 
rested by  coming  in  contact  with  the  peg. 
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A  small  trigger  is  then  pulled,  and  the 
galvanic  power  brought  to  bear,  by  the  aid  of 
the  communicating  wires,  upon  the  two  elec- 
tro-magnets, with  their  machinery  on  the 
second  frame,  and  the  letter  thus  communi- 
cated is  printed  upon  the  paper  affixed  to  the 
cylinder. 

The  operations  excited  universal  admira- 
tion, and  the  machine  itself  is  well  worthy 
the  attention  of  the  curious,  for  though  at 
present  it  may  fail  as  a  speedy  means  of 
communicating  information  in  print,  still 
by  the  adoption  of  a  code  of  signals  (by 
which  one  letter  or  character  might  be  con- 
strued to  denote  a  sentence  or  describe  a  sub- 
ject), the  invention  might  be  made  extremely 
valuable  in  the  times  in  which  we  live* — Time*. 


REMARKS  ON  PEAT   FUEL,  BV  C.  W.  WIL- 
LIAMS, ES</.,  LIVERPOOL. 

Being,  through  the  Dublin  Steam  Com- 
pany, extensively  connected  with  steam  na- 
vigation, and  having  been  instrumental  in 
introducing  it  into  Ireland,  in  aid  of  inland 
intercourse  on  the  river  Shannon,  my  atten- 
tion was  drawn,  several  years  back,  to  the 
substituting  turf  for  coal,  as  a  fuel  for  the 
steam -vessels,  on  the  score  of  economy  and 
convenience— coal  being  obtained  with  diffi- 
culty, and  at  a  great  expense  ;  while  turf 
abounded  in  numerous  districts  along  the 
hundred  miles  of  that  river  over  which  the 
steam-vessels  daily  passed.  A  further  in- 
ducement was,  that  its  adoption  as  a  fuel  for 
steamers  would  form  a  valuable  and  profit- 
able source  of  employment.  The  result  of 
the  trial  has  been  satisfactory  in  every  point 
of  view. 

In  the  adoption  of  a  turf  fuel  no  small  in- 
convenience, however,  was  experienced  from 
its  great  bulk,  and,  in  wet  seasons,  from  its 
retaining  so  much  moisture  as  seriously  to 
detract  from  its  heating  powers.  My  atten- 
tion has  long  been  directed  to  the  remedying 
these  two  evils,  by  obtaining  a  more  con- 
densed and  a  drier  fuel. 

As  to  the  means  of  increasing  its  density, 
and  thus  remedying  the  evil  of  its  excessive 
hulk,  nothing  had  been  attempted,  neither 
had  any  effort  been  made  at  improving  the 
mode  of  preparing  it  for  fuel ;  yet  these  are 
objects  of  great  importance.  My  attention 
w:is  further  drawn  to  the  value  of  turf,  or 
peat  fuel,  as  it  is  called  in  England  and  Scot- 
land, by  the  statement,  that  it  had  not  only 
the  power  of  giving  an  intense  heat,  and  with 
great  rapidity,  but  that  it  possessed  pro- 
perties which  gave  it  great  value  when  ap- 
plied to  the  various  processes  of  metallurgy, 
and  particularly  in  the  working  of  iron,  when 
the  fuel  comes  in  contact  with  the  metal. 
This  led  me  to  pursue  the  Inquiry  on  another 


ground,  namely,  as  being  likely  to  supply  an 
improved  fuel  for  the  uses  of  the  furnace  and 
the  forge. 

The  well-known  superiority  and  high  money 
value  of  "  charcoal  iron,"  (iron  manufactured 
by  means  of  the  heat  from  charcoal,  and  which 
is  the  leading  peculiarity  of  Swedish  iron,) 
gave  a  further  stimulus  to  the  inquiry.  Coke 
prepared  from  turf,  as  being  a  pure  vegetable 
charcoal,  ought,  it  would  appear,  not  only  to 
possess  heating  properties  analogous  to  those 
from  wood  charcoal,  but  to  be  equally  free 
from  those  deleterious  ingredients  which 
abound  in  mineral  coal.  Such,  indeed,  is  the 
value  and  purity  of  the  iron  manufactured  by 
the  aid  of  wood  charcoal,  in  preference  to  coal 
coke,  as  adopted  in  Great  Britain,  that  we 
find  an  extensive  company  now  formed  in  the 
metropolis,  called  the  44  India  Steel  Com- 
pany," established  for  the  purpose  of  import- 
ing iron  manufactured  by  themselves  in  India 
by  the  means  of  charcoal,  in  procuring  which 
they  have  there  great  facilities,  and  convert- 
ing it  into  steel  by  the  same  material  in  this 
country.  It  is  to  be  hoped,  that,  by  such 
means,  the  importation  of  Swedish  iron  may, 
ere  long,  be  rendered  unnecessary. 

In  pursuing  the  inquiry  as  to  the  manufac- 
ture of  turf  coke,  I  fell  naturally  into  the 
common  error  of  taking  the  lower  portions  of 
the  bog  in  preference  to  those  nearer  the  sur- 
face ;  and,  from  this  circumstance,  that  the 
latter,  on  account  of  their  lightness,  appeared 
wholly  unsuited  to  the  purpose  ;  while  the 
former,  from  their  great  comparative  density, 
seemed  alone  available  in  producing  a  coke 
which  could  stand  the  blast.  From  the  lower 
strata  a  sufficiently  dense  coke  could  be 
formed,  by  the  aid  of  suitable  cooking  stoves ; 
but  it  was  found  to  be  so  impure,  and  im- 
pregnated with  so  large  a  proportion  of  in- 
combustible and  deleterious  matter,  as  to 
have  an  injurious  effect  on  iron,  from  an  acid 
which  it  was  supposed  to  contain.  From  the 
upper  strata,   and  particularly  where  they 
were  composed  of  bog  moss,  which  had  made 
but  little  progress  towards  decomposition  and 
solidification,  1  obtained  an  exceedingly  pure 
carbon,  giving  a  very  small  per  centage  of 
useless,  and  no  injurious,  matter.  This  upper 
portion  of  the  bog,  however,  was  of  so  light 
and  porous  a  texture,  and  so  apt  to  re-absorb 
moisture,  by  which  its  heating  properties 
were  much  reduced,  that  it  would  scarcely 
repay  the  labour  of  cutting  and  saving,  even 
for  domestic  fuel ;  while  the  lower  strata,  on 
the  contrary,  often  approached  the  solidity  of 
coal.  This  superior  density  had  been  acquired, 
in  some  degree,  by  the  decomposition,  nud 
consequent  solidification,  of  its  vegetable  fibre, 
but  still  more  by  the  consolidation,  through 
ages,  from  the  pressure  of  the  superincum- 
bent mass,  often  to  the  depth  of  twenty  or 
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thirty  feet.  But  this  great  density,  valuable 
as  it  may  be,  bad  becu  obtaioed  at  tbe  ex- 
pense of  its  purity  and  heating  properties,  by 
the  addition  of  many  heterogeneous  and  in- 
combustible substances;  and  which, pro  tanto, 
and  without  reference  to  their  chemical  ef- 
fects, deteriorate  its  calorific  power  and  use- 
fulness as  a  fuel. 

I  may  here  observe,  that  I  have  burned  tbe 
compressed  peat  coke,  which  forms  the  sub- 
ject of  tbe  following  analysis,  in  a  small 
room,  in  a  stove  resembling  Joyce's  stove, 
standing  on  the  table,  for  four  days  and  nights 
successively,  dariog  which  it  was  never  ex. 
tioguisbed,  and  without  any  perceptible  un- 
pleasant smell  or'other  annoyance. 

Now,  having  thus  ascertained  that  tbe 
upper  and  lighter  portions  of  the  bog  had  the 
greatest  purity  and  heating  power,  weight 
for  weight,  tbe  difficulty  presented  itself  of 
combining  density  with  purity,  and  which,  in 
the  natural  state,  do  not  coexist. 

lo  this  I  have  completely  succeeded,  having 
obtained  a  coke,  from  the  lighter  portions  of 
tbe  bog,  possessing  not  only  double  the 
density  of  wood  charcoal,  and  equal  to  that 
of  coal  coke,  but  possessing  that  purity  which 
is  so  essential  in  the  working  of  iron.  To 
ascertain  the  relative  values  of  the  com- 
pressed peat,  and  peat  coke,  as  compared 
with  coal,  coal  coke,  and  charcoal,  I  had  a 
very  accurate  analysis  made  by  that  able  ex- 
perimenter, Professor  Everitt,  and  whose  re- 
port I  here  subjoin  :  — 
Report  of  experiment*  on  compressed  peat,  and 

on  coke  made  therefrom. 
Dexsitt.— The  density  or  specific  gravity  of 

water   1000 

Compressed  pest,  the  thinnest  and  hardest 

pressed   1)60 

Ditto,  the  thicker  or  less  pressed   910 

Peat  coke,  the  thinnest  or  hard  pressed   1010 

Ditto,  the  thicker  or  less  pressed    913 

The  resin  fuel   IN" 

The  resin  alone   1110 

The  hardest  and  dry  woods,  such  as  oak, 

ash,  elm,  vary  from   800  to  885 

And  the  lighter  woods,  such  as  poplar,  pine, 

tee.,  from  383  to  530 

Charcoal  from  hard  woods,  varies  from  400  to  625 
Coals  vary  from    1160  to  1600 

Hence  we  see,  that  the  hardest  compressed 
peat  is  denser  than  tbe  hardest  woods,  in  the 
relation  of  1160  to  885;  and,  compared  with 
some  of  the  lighter  woods,  nearly  double. 
Further,  that  tbe  coke  prepared  from  the 
hardest-compressed  peat  is  nearly  double  the 
density  of  ordinary  charcoal.  In  common 
practice,  it  is  reckoned  that  100  lbs.  of  char- 
coal occupy  tbe  same  space  in  a  measure  as 
200  lbs.  of  coke.  The  peat  coke  would, 
weight  for  weight,  occupy  the  same,  very 
nearly,  as  common  coke. 

Calorific  Power. — The  next  point  of  inves- 
tigation was  the  calorific  power,  as  compared 
to  coal,  common  coke,  and  charcoal. 


The  usual  method  of  making  assay*  of 

this  kind  is,  to  burn  weighed  quantities  of 
the  respective  fuels,  and  endeavour  to  ascer- 
tain how  much  water  each  respectively  will 
raise  a  given  uumber  of  degrees,  or  convert 
into  vapour.  But  experiments  of  this  sort, 
unless  made  on  a  very  large  scale,  caooot 
lead  to  any  comparable  results. 

It  is  assumed,  from  the  results  of  almost 
all  experiments,  that  the  absolute  quantity  of 
beat  generated,  during  the  combustiou  of  any 
fuel,  is  in  exact  relation  to  tbe  quantity  of 
oxygen  consumed  on  entering  into  combina- 
tion :  hence,  in  order  to  ascertain  tbe  relative 
calorific  powers  of  fuels,  it  is  only  necessary 
to  ascertain  the  quantity  of  oxygen  each  con- 
sumes in  burning. 

The  best  mode  of  doing  this  is  to  mix  a 
weighed  quantity  of  the  fuel  with  a  slight 
excess  of  litharge,  (oxide  of  lead,)  and  find 
what  quantity  of  metallic  lead  is  reduced.  It 
is  to  be  remarked,  that  this  method  cannot 
be  applied  to  such  fuels  as  contain  auy  vola- 
tile matter.  Accordiog  to  Bertbier  (and  which 
also  agreed  with  some  trials  made  by  me  on 
tbe  same  substances,) 

10  parts  sf  pure  carbon  will  give  of 

lead    340  grs. 

10  parts  of  good  wood  charcoal,  from  300  to  323 

10  parts  of  dry  woods,  from    120—140 

10  parts  of  good  coke,  from    200 —  285 

It  may  be  here  remarked,  that  assuming 
the  principle,  which  is  the  foundation  of  this 
mode  of  assaying,  to  be  correct  in  practice, 
it  is  susceptible  of  great  accuracy;  for  as 
every  siugle  grain  of  carbon  produces  34  grs. 
of  lead,  any  error  in  estimating  the  lead 
is  reduced  to  l-34th  in  estimating  tbe  car- 
bon. 

Tbe  following  results  are  averages  of  two, 
and  sometimes  three  experiments  on  the  same 
fuel ;  and  in  many  cases  tbe  metallic  lead,  in 
two  coosecutive  trials,  did  not  differ  more 
than  two  grs.,  which  corresponds  to  only 
1-1 7tb  of  a  grain  of  pure  carbon. 
10  parts  of  the  peat  coke— picked  surface  peat 

277 

10  paits  of  peat  coke,  lower  strata    250 

10  parts  of  the  pressed  peat    137 

But  intensity  of  beat  is  often  of  more  con- 
sequence than  quantity  ;  and  inteusity  de- 
pends very  much  on  the  density  of  the  fuel. 
Thus,  charcoal  can  never  produce  so  high  a 
heat  as  coke  ;  and,  in  this  respect,  tbe  denser 
peat  coke  and  common  coke  are  about  equal. 
These  comparisons  are  quite  irrespective  of 
any  foreign  matter  being  present  which  may 
be  injurious  to  the  quality  of  iron,  where  the 
fuel  is  used  for  reducing  the  metal  from  its 
ore,  or  for  working  iron  by  fire  generally,  or 
when  it  is  used  under  iron  boilers  for  gene- 
rating steam. 

The  above  analysis  was  made  on  turf  from 
Lancashire ;  but,  from  other  experiments,  I 
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find  the  turf  from  many  of  the  bogs  in  Ire- 
land exceeding  it  in  purity,  nnd  coutaining  a 
much  smaller  proportion  of  incombustible 
matter. 

In  considering  the  foregoing  report  and 
analysis,  the  great  density  of  both  the  peat 
and  peat  coke,  though  produced  from  the 
lighter  portion  of  the  surface,  is  remarkable, 
the  compressed  peat  being  thirty  per  cent, 
denser  than  oak  wood,  and  double  that  of  the 
lighter  woods,  while  the  coke  is  double  the 
density  of  charcoal,  and  on  a  par  with  coal 
coke. 

I  may  here  add,  that  this  density,  which  is 
so  valuable  where  intensity  of  heat  is  an  ob- 
ject, may  be  still  further  increased,  and  with 
little  additional  expense. 

This  being  the  first  time  that  the  results 
of  the  litharge  test,  as  applied  to  turf  coke, 
has  been  communicated  in  this  country,  the 
value  of  which  Berthier,  in  his  elaborate  and 
admirable  essay  on  combustible  bodies,  has 
fully  established,  I  may  be  permitted  to  say, 
that  its  accuracy,  and  the  small  amount  of 
practical  error  to  which  the  process  is  liable, 
as  shown  by  Mr.  Everitt,  gives  it  a  high 
claim  to  our  attention,  although  to  persons 
not  familiar  with  the  nature  of  chemical  tests 
it  may  not  be  so  self-evident.    "We  here  see, 
that  the  extraordinary  attraction  which  carbon 
has  for  oxygen,  and  the  power  which  it  there- 
by exercises  of  de-oxidizing  metallic  oxides, 
renders  the  litharge  test  the  most  suitable  for 
determining  the  absolute  purity  and  calorific 
powers  of  the  various  cokes,  at  least  on  a 
small  scale,  the  carbon,  under  a  high  temper- 
ature, uniting  with  the  oxygen  in  proportion 
to  its  calorific  powers ;  while  the  lead,  being 
thus  deprived  of  that  which  is  essential  to  its 
Btate  of  oxide,  is  precipitated  in  its  pure  me- 
tallic form,  the  relative  weights  so  thrown 
down  representing  the  true  combustible  values 
of  the  several  cokes. 

We  know  that  many  foreign  substances 
enter  into  the  composition  of  coal  and  coke, 
and  exercise  a  very  injurious  influence  over 
iron  and  steel  in  the  furnace  and  forge.  In 
this  respect  the  importance  of  the  peat  coke 
becomes  apparent ;  iron  is  not  only  sooner 
brought  by  it  to  a  welding  heat,  but  it  is 
found  to  work  softer,  and  with  less  of  that 
scaling  which  is  so  injurious,  particularly  in 
the  operation  of  weldicg. 

These  facts  I  have  proved,  both  in  the  fur- 
nace where  large  boiler  plates  are  heated,  and 
in  the  operations  of  the  forge,  where  even  the 
worst  iron  was  improved  in  quality. 

It  is  not  an  unimportant  consideration, 
that  peat  coke  may  thus  be  produced  from 
that  portion  of  the  bog  which  has  ever  been 
rejected  as  a  domestic  fuel,  when  a  denser 
kind  is  to  be  obtained.  Again,  that  it  is  pre- 
cisely that  description  of  turf  which  most 


abounds  in  Ireland,  and  in  most  of  the  large 
bog  districts  has  hitherto  been  regarded  as 
an  absolute  incumbrance  ;  alike  unfit  for  fuel 
and  for  conversion  to  agricultural  purposes. 
This  arises  from  its  extreme  porousness  and 
levity,  its  being  so  far  removed  from  that  de- 
composition which  is  essential  to  the  vege- 
tative functions  of  all  soils,  and  also  to  its 
susceptibility  of  the  extremes  of  excessive 
moisture  and  excessive  drought — overcharged 
in  wet  seasons,  and  amounting  to  a  mere 
caput  mortuum  in  dry  ones. 


ABSTRACTS  OF  SPECIFICATIONS  OF  ENGLISH 
PATENTS  RECENTLY  ENROLLED. 

*##  Patentees  wishing  for  more  full  ab- 
stracts of  their  Specifications  than  the  present 
regulations  of  the  Registration  Offices  trill  ad- 
mit of  our  g icing,  are  requested  to  favour  us 
with  the  loan  of  their  Specifications  for  the 
purpose. 

Thomas  Vaux,  of  Frederick-street, 
Gray's  Inn-road,  Land  Surveyor,  for 
improvements  in  horse-shoes.  Enrolment  Of- 
fice, July  19,  1841. 

These  improvements  consist  in  constructing 
horse-shoes  with  moveable  caukings,  so  as 
to  be  roughed  or  unroughed  without  being 
removed  from  the  foot.  For  this  purpose,  a 
dovetailed  groove  is  formed  in  front  of  the 
shoe,  in  which  a  cauk  or  projection  is  secured 
by  a  screw ;  two  other  similar  grooves  are 
formed  in  the  hinder  part  of  the  shoe,  in 
which  two  cauks  are  held  by  pins  or  screws, 
which  are  driven  into  boles  formed  at  the 
back  of  the  shoe,  and  bent  over  at  the 
points. 

The  cauk  in  front  of  the  shoe  may  also  be 
fixed  by  means  of  a  wedge  driven  in  at  the 
back  of  it,  into  grooves  formed  in  the  shoe  ; 
a  pin  is  then  driven  through  the  wedge  and 
through  the  dovetailed  plate  of  the  cauk,  and 
is  clenched  in  front  of  the  shoe. 

The  shoes  may  be  made  either  of  malleable 
iron,  or  of  cast-iron  made  malleable  by  sub- 
sequent annealing. 

The  claim  is,  1.  To  the  mode  of  construct- 
ing shoes  of  malleable  cast-iron,  with  dove- 
tailed grooves  and  moveable  projections ;  2. 
To  the  mode  of  making  shoes  of  wrought 
iron,  with  dovetailed  grooves  and  moveable 
projections,  as  described. 

John  Cox,  of  Gorgie  Mills,  Edin- 
burgh, Tanner  and  Glue  Manufac- 
ture RtJ  or  improvement*  in  apparatus  for  as- 
sisting or  t  nabling  persons  to  stcim  or  Jloat, 
and  progrtss  in  water.  Enrolment  office,  July 
19,  1841. 

TLis  apparatus,  which  is  intended  as  a 
substitute  for  the  webbed  feet  of  birds  and 
animals,  and  the  tails  and  fins  of  fishes,  con- 
sists of  two  parallel  wooden  bars,  made  hollow 


Digitized  by  Google 


SPECIFICATIONS  OP  RECENT  ENGLISH  PATENTS 


109 


and  filled  with  cork  ;  across  these,  at  one 
end,  another  bar  is  fixed,  for  the  person  who 
is  floating  to  rest  bis  head  upon  ;  two  up- 
rights at  the  other  end  of  these  bars  support 
an  axis  from  which  two  propellers  are  sus- 
pended. Each  propeller  cousists  of  two  float, 
boards,  hinged  to  a  short  upright  bar  affixed 
to  another  longer  bar,  the  upper  end  of  which 
swings  on  the  axis  before  mentioned ;  the 
float-boarda  have  iron  stops  to  prevent  their 
opening  too  much  when  forced  against  the 
water.  Near  the  upper  ends  of  the  longer 
bars  there  are  two  blocks  and  straps  to  re- 
ceive the  swimmer's  feet. 

The  person  using  this  apparatus  rests  his 
head  on  the  front  bar,  and  places  his  feet  in 
the  straps ;  he  then  propels  himself  by  suc- 
cessively drawing  the  propellers  towards  him, 
and  forcing  them  away  from  him  by  means 
of  his  feet.  The  propellers  collapse  when 
drawn  forward,  but  expand  when  forced 
backward,  and  present  a  considerable  sur- 
face to  the  water.  If  it  is  desired  to  use  the 
hands  as  well  as  the  feet,  the  long  bars  of 
the  propellers  are  connected  to  a  handle  for 
that  purpose.  The  pateutee  describes  several 
other  modifications  and  arrangements  of  ap- 
paratus for  this  purpose :  one  of  them  is  pro- 
vided with  a  flexible  tail  of  steel,  or  other 
elastic  material,  to  which  an  undulating  hori- 
zontal motiou  is  to  be  given  by  the  feet  or 
hands  of  the  swimmer.  In  another  arrange- 
ment, a  screw  propeller  is  employed !  The 
claim  is  to  the  improvements  in  apparatus 
for  assisting  or  enabling  persons  to  swim  or 
float,  and  progress  in  water  as  described. 

John  Bakbek,  of  Manchester,  En- 
graver, for  certain  improvements  i.\  wia- 
chinery  for  the  purpose  of  tracing  or  etching 
designs  or  patterns  on  cylindrical  surfaces. 
Enrolment  Office,  July  19,  1841. 

The  cylinder  from  which  the  pattern  is  to 
be  transferred  is  placed  upon  a  shaft  parallel 
to  the  cylinder  to  be  etched,  supported  by 
two  bearings,  which  project  from  a  carriage. 
This  carriage  is  held  firmly  in  a  proper  po- 
sition upon  a  bed  or  planed  surface,  and  is 
made  to  traverse  along  the  machine,  from 
one  end  to  the  other,  by  means  of  a  nut  con- 
nected to  a  screw,  which  extends  the  whole 
length  of  the  machine. 

In  order  to  traverse  the  pattern  cylinder, 
the  screw  is  made  to  revolve  by  means  of  a 
wheel  provided  with  a  small  handle,  thereby 
moving  the  carriage  aud  pattern  cylinder 
end-ways  :  this  motion  being  continued,  until 
one  of  the  tracing-points  fall  again  upon 
the  same  part,  at  the  commencement  of  the 
pattern  cylinder,  as  the  other  tracer  had  ar- 
rived at  on  the  other  cylinder,  previous  to 
the  traversing. 

In  order  to  ensure  the  accuracy  of  the  tra- 
verse of  the  pattern  cylinder,  a  graduated 


scale  is  attached  to  the  carriage  of  the 
tracers,  and  on  the  carriage  of  the  pattern 
cylinder  a  pointer  is  placed,  on  a  level  with 
the  graduated  scale;  so  that  the  operator 
can  adjust  the  pointer  accurately  to  the  given 
point  on  the  scale,  at  each  traverse,  with 
greater  certainty  than  he  could  find  any  par- 
ticular point  on  the  transferred  design. 

The  claim  is  to  the  combination  and  ar- 
rangement of  parts  described,  for  accurately 
traversing  a  cylindrical  pattern  or  design  to. 
the  various  and  successive  parts  of  the  cylin- 
der to  which  such  pattern  or  design  is  to  be 
transferred,  etched,  or  traced. 

Charles  Berwick  Curtis,  of  Acton, 
Esq.,  for  a  method,  or  methods  of  making 
signals  by  self-acting  apparatus,  to  be  used  on 
railways  for  the  purpose  of  obviating  collisions 
betveeen  successive  trains.  Enrolment  Office, 
July  19,  1841. 

All  along  the  line  of  railway  at  convenient 
distances  apart  on  both  sides,  suitable  posts 
are  erected  for  carrying  the  signal  apparatus. 
To  the  side  framing  of  the  locomotive  en- 
gines a  forked  iron  is  fixed  carrying  a  curved 
piece  of  wood,  which  by  the  travelling  of  the 
engine  is  carried  over,  and  in  contact  with  a 
curved  lever  arm  or  trigger,  at  the  end  of  a 
horizontal  axis  placed  at  right  angles  to 
the  line  of  rails  ;  from  a  short  lever-arm  at 
the  other  end  of  this  axis,  rods  and  levers 
proceed  which  connect  it  with,  and  commu- 
nicate its  movements  to  the  signal  apparatus. 
The  signal  itself  consists  of  coloured  glasses 
set  in  a  border  frame  of  any  suitable  form  ; 
the  upper  portion  of  the  glass  is  red,  and  the 
lower  portion,  which  is  the  largest,  is  green. 
This  signal  moves  up  and  down  behind  a 
fixed  screen,  the  surface  of  which  is  painted 
with  three  colours,  the  upper  part  black,  the 
middle  green,  and  the  lower  portion  red. 
When  a  train  passes  this  apparatus  the 
curved  piece  of  wood  affixed  to  the  engine 
presses  down,  the  trigger  which  by  means  of 
the  rods  and  levers  presses  backward  the 
centre  of  a  three-arm  wheel ;  the  moment  the 
engine  has  passed,  a  spring  brings  forward 
this  three-arm  wheel,  which  is  mounted  on 
the  square  end  of  a  horizontal  axis  turned 
slowly  round  by  the  maintaining  power  of  a 
weight  or  spring  acting  through  a  train  of 
wheels,  and  wound  up  once  in  twenty-four 
hours.  The  three-arm  wheel  operates  on 
the  signal  by  means  of  pins  projecting  from 
the  front  of  each  arm  near  its  end,  and  when 
set  in  motion  carries  round  one  of  its  pins 
into  contact  with  the  tail  of  a  lever  and 
presses  it  down,  causing  the  other  end  of  the 
lever  to  raise  the  signal  with  a  slow  and  gra- 
dual motion  hehind  the  fixed  screen.  When 
the  signal  is  raised  to  its  highest  position, 
the  further  motion  of  the  wheel  is  prevented 
by  a  stop.    When  the  three-arm  wheel  is 
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forced  back  by  tbe  passing  of  a  train,  the 
tail  of  tbe  signal  lever  is  released,  and  falls 
by  means  of  a  counter  balance  weight  below 
the  screen,  a  pointer  connected  with  it  also 
descending  and  standing  before  the  red  por- 
tion of  tbe  screen ;  the  wheel-work  uow  turns 
the  three  arm  wheel  slowly  round,  and  gra- 
dually raises  the  signal  behind  tbe  screen, 
during  which  time  the  green  portion  of  the 
signal  is  visible  below  it,  and  the  pointer 
traverses  the  green  part  of  the  screen.  By 
the  time  the  tail  of  tbe  signal  lever  has  been 
pressed  down  upon  its  stop,  tbe  signal  will 
huve  been  quite  withdrawn  behind  the  screen, 
and  the  pointer  will  stand  before  the  black 
part  of  the  same. 

On  tbe  driver  of  a  succeeding  train  ap- 
proaching the  apparatus,  and  seeing  the 
whole  of  the  signal  below  the  screen,  and  the 
pointer  standing  in  front  of  tbe  red  portion 
thereof,  ^he  will  know  that  the  preceding  train 
has  only  just  passed  that  spot,  and  he  will 
wait  until  the  signal  is  raised  behind  the 
screen,  and  the  pointer  stands  in  front  of  the 
black  part.  But  if  he  perceives  the  green 
portion  of  the  signal,  only,  visible,  and  tbe 
pointer  before  the  green  part  of  the  screen, 
he  will  proceed  slowly  and  cautiously,  the 
preceding  train  not  being  sufficiently  in  ad- 
vance. If,  on  the  other  hand,  the  engine- 
driver  sees  the  pointer  standing  upon  the 
black  part  of  tbe  screen,  and  the  signal  is 
quite  out  of  sight,  he  may  proceed  at  his 
usual  speed. 

At  night,  a  lamp  capable  of  giving  a  strong 
light  is  placed  behind  the  signal. 

William  Hutchinsok,  of  Sutton-on- 
Trent,  Nottingham,  Seed-crusher,  for 
certain  improvements  in  the  manufacture  of  oil 
and  seed  cake.  Enrolment  Office,  Aug.  3, 184 1 . 

These  improvements  consist  in  the  manu- 
facture of  oil-cakes  from  barley,  beans,  peas, 
tares,  wheat,  oats,  or  other  grain  or  pulse,  com- 
bined with  a  certain  quantity  of  linseed.  The 
process  is  as  follows :  the  barley  or  other  grain 
is  first  passed  through  a  sieve,  and  freed  from 
any  dirt,  gravel,  &c,  and  then  ground  to  meal ; 
to  twelve  quarters  of  barley  are  added  nine 
quarters  of  linseed,  previously  crushed  be- 
tween rollers.  When  well' mixed,  these  ingre- 
dients are  ground  together  under  vertical 
stones,  until  they  are  reduced  to  a  fine  flour, 
which  is  then  placed  in  a  steam-batb,  and 
heated  to  312°.  While  in  the  hot  state  it  is 
taken  to  an  ordinary  stamping-press,  and 
subjected  to  a  great  pressure,  by  which  all 
the  superfluous  oil  from  the  linseed,  beyond 
what  is  taken  up  by  the  barley,  is  ex- 
pressed. 

It  is  of  importance  that  the  materials 
should  be  thoroughly  pulverized,  otherwise 
the  oil-cake  produced  is  rough  in  appearance, 


wants  coherence,  and  is  of  inferior  quality; 
the  better  the  barley  and  linseed  are  ground 
together,  the  greater  will  be  the  quantity  of 
oil  absorbed  by  tbe  barley,  and  the  better 
will  be  the  feeding  qualities  of  the  cake.  The 
claim  is  to  tbe  manufacture  of  oil-cakes  by 
tbe  admixture  with  linseed,  of  barley,  wheat, 
oats,  peas,  beans,  tares,  or  other  grain,  or 
pulse  in  the  proportions,  or  about  the  pro- 
portions, and  in  the  manner  described. 

Joseph  Bunnett,  of  Deptford,  En- 
gineer, for  certain  improvements  in  locomo- 
tive engines  and  carriages.  Enrolment  Office, 
August  3,  1841. 

Tbese  improvements  consist,  firstly,  of  an 
apparatus  for  regulating  the  admission  of 
steam  to  the  working  cylinders  of  locomotive 
engines,  which,  in  order  to  onward  motion, 
requires  that  the  engineer  should  have  his 
hand  constantly  applied  to  it,  and  which,  the 
moment  his  hand  is  removed  from  it,  closes 
of  itself  the  openings  which  regulate  the  ad- 
mission of  steam  into  the  cylinders,  and 
thereby  stops  the  engine,  with  any  carriages 
that  may  be  attached  to  it.    Secondly,  of 
certain  improved  breaks  for  arresting  the 
progress  of  locomotive  engines,  and  railway 
and  other  carriages.    And,  thirdly,  an  im- 
proved axle-guard  for  railway  carriages, 
which. allows  a  compensating  movement  of 
the  axle  when  the  wheels  are  traversing 
curves  or  irregularities  of  a  line  of  rails. 

1.  To  the  ordinary  regulator  handle  a  strong 
curved  spring  is 'applied,  the  other  end  of 
which  is  firmly  attached  to  the  hack  plate  of 
the  firebox;  to  the  right  of  this  handle  a 
second  or  supplementary  handle  is  placed, 
having  on  its  spindle  or  axis  a  pulley.  A 
chain  from  the  regulator  handle  is  attached 
to  the  pulley.    The  constant  tendency  of  the 
spring  is,  to  draw  the  regulator  round  into 
such  a  position,  that  its  apertures  are  closed 
and  the  steam  shut  oft*  from  the  cylinders. 
When  it  is  desired  to  turn  on  the  steam,  and 
start  the  engine,  the  driver  takes  hold  of  the 
supplementary  handle,  and  turns  it  in  the 
usual  direction,  until  a  sufficient  quantity  of 
steam  is  admitted  to  the  engine  to  enable  it 
to  attain  the  required  speed.  By  varying  the 
position  of  this  handle,  tbe  engine-driver  ex- 
ercises the  usual  control  over  the  speed  o 
the  engine,  increasing  or  diminishing  it  ac- 
cording to  circumstances;  but  should  he 
from  carelessness,  from  drowsiness,  from  ill- 
ness, or  from  any  other  cause,  relinquish  his 
hold  of  the  handle,  the  spring  instantly  closes 
the  regulator,  shuts  off  tbe  steam,  and  stops 
tbe  engine. 

2.  The  second  branch  of  these  improvements 
includes  five  different  sorts  of  breaks,  the 
first  of  which  is  adapted  for  locomotive  en- 
gines.  At  the  back  part  of  the  engine  a  ver- 
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tical  shaft  or  spindle  works  in  suitable  bear- 
ings, having  at  its  upper  end  a  handle,  and 
at  its  lower  extremity  a  worm,  or  endless 
screw,  which  takes  into  a  worm-wheel  keyed 
npon  a  horizontal  shaft  or  axle ;  the  latter 
shaft  also  carries  two  pinions,  which  work 
into  two  racks  on  the  ends  of  two  segmental 
levers  placed  one  on  each  side  of  the  engine, 
opposite  to  the  wheels.  These  racked  segments 
are  supported  near  their  farther  extremity  by 
two  pins  placed  between  and  attached  to  the 
fire-box  and  the  outer  frame  of  the  engine. 
Two  curved  steel  plates,  lying  over  the  trail- 
ing and  driving  wheels,  are  fastened  to  the 
framing  of  the  engine  by  pin-joints  ;  to  the 
ander  sides  of  these  plates  are  bolted  two 
boxes,  or  segments,  filled  with  wood  placed 
end -ways  of  the  grain :  or,  instead  of  the 
boxes,  cushions  of  leather,  or  any  other  suit- 
able elastic  or  partially  elastic  substance  may 
be  used.  These  plates  and  segments  are 
jointed  to  the  racked  levers,  and  when  the 
racked  ends  of  the  levers  are  depressed,  the 
breaks  are  supported  dear  of  the  wheels: 
but  on  turning  the  handle  on  the  vertical 
shaft,  motion  is  given  to  the  worm-wheel 
and  pinions  on  the  horizontal  shaft,  which 
raising  the  racks  and  levers,  depresses  the 
steel  plates,  and  brings  the  breaks  in  forcible 
contact  with  the  wheels  of  the  engine. 

A  second  description  of  break,  adapted  for 
railway  or  other  carriages,  is  as  follows  :— A 
vertical  shaft  is  placed  at  the  end  of  the  car- 
riage, having  at  top  a  handle,  and  at  bottom 
an  endless  screw,  working  into  a  worm-wheel 
on  a  horizontal  shaft  lying  in  a  central  posi- 
tion leogth-ways  beueath  the  carriage.  At 
the  other  end  of  this  horizontal  shaft  a  small 
bevel-wheel  works  a  similar  wbeel  on  the  top 
of  a  short  vertical  shaft,  at  the  lower  end  of 
which  there  is  a  pinion  lying  between  and 
working  in  two  racks.  The  outside  of  these 
racks  work  against  anti-friction  rollers,  which 
keep  them  in  contact  with  the  pinion.  The 
racks  are  prolonged  towards  the  ends  of  the 
carriage,  and  terminate  in  arms  which  lay 
across  the  carriage,  extending  from  side  to 
side  and  working  upon  two  guide-bars  at- 
tached to  the  ordinary  stay  of  the  carriage. 
To  each  end  of  the  cross  arms,  a  strong 
bow  is  attached,  opposite  to  and  parallel  with 
the  plane  of  the  wheels.  Between  the  ex- 
tremities of  each  of  these  bows  a  strong  belt 
of  leather  or  other  suitable  fabric  is  stretch- 
ed, with  a  provision  for  keeping  it  in  a 
state  of  tension.  When  it  is  desired  to  ap- 
ply the  breaks,  the  guard  turns  the  handle, 
which, by  means,  of  the  endless  screw,  worm- 
wheel  aud  bevel-wheels,  gives  motion  to  the 
pinion,  which  revolving,  causes  the  racks  to 
traverse  outwards,  and  simultaneously  forces 
all  the  belts  against  the  peripheries  of  the 
wheels,  thereby  arresting  their  motion.  The 


belts  yielding  slightly  to  the  pressure  readily 
adapt  themselves  to  the  curves  of  the  wheels. 

A  third  description  of  break  is  shown,  con- 
sisting of  a  cross  bar  furnished  with  collars 
at  each  end,  through  which  the  buffer-rods 
are  passed,  and  is  attached  to  a  central  rod, 
which  passes  in  an  inclined  position  beneath 
the  carriage  in  a  line  directed  to  the  centres 
of  the  wheels  ;  at  its  further  extremity  this 
rod  is  forked,  and  embraces  an  elliptical  or 
other  spring,  which  lies  horizontally,  and  is 
attached  to  a  second  cross-bar.  Instead  of  the 
usual  straight  rod  or  stay  between  the  wheels, 
a  curved  stay  is  introduced,  the  ends  of  which 
coincide  with  the  direction  of  the  plane  of 
motion  of  the  breaks,  and  upon  which  the  ends 
of  the  last-named  cross-bars  work.  At  th?  two 
ends  of  this  bar,  directly  opposite  to  the  peri- 
pheries of  the  wheels,  two  segment  bars  are 
bolted,  fitted  with  wooden  segments,  or  other 
elastic  or  partially  elastic  substance  ;  or  two 
bows  and  belts  are  used,  as  before  described. 
A  similar  arrangement  of  cross-bars,  springs, 
&c,  proceeds  from  the  other  end  of  the  car- 
riage to  the  opposite  wheels  thereof.  In  the 
event  of  a  carriage  thus  fitted  forming  part 
of  a  train,  and  the  steam  being  shut  off,  or 
the  engine  otherwise  stopped,  it  presents  an 
obstacle  to  the  carriages  which  follow  it ;  the 
train  of  carriages  being  carried  forward  by 
their  momentum,  their  front  buffers  would 
come  in  contact  with  the  opposing  obstacle, 
and,  being  driven  onward,  would  press  the 
breaks  upon  the  hind  wheels  with  a  force 
equivalent  to  the  momentum  of  the  moving 
mass  :  while  the  following  carriages  of  the 
train  pressing  upon  the  hinder  buffers  of  the 
foremost  carriage,  would  force  its  break  on 
to  the  fore-wheels,  their  own  being  simul- 
taneously applied  to  their  hinder  wheels  by 
the  force  of  impact.  By  this  means,  all  the 
carriages  io  the  train  will  be  gradually  and 
silently,  but  effectually  stopped.  As  soon 
as  the  train  has  been  brought  to  a  state  of 
rest,  the  reaction  of  the  buffer  springs  re- 
moves the  breaks  from  the  wheels. 

A  fourth  description  of  break  is  described 
as  acting  in  the  same  way  as  the  foregoing, 
its  distinguishing  peculiarity  being,  that  it  ig 
applied  to  the  outside  (in  front  of)  of  the 
nearest  wheels,  instead  of  to  the  inside  of  the 
farthest  ones ;  a  guide  being  formed  for  the 
two  ends  of  the  break -bar  by  the  rods  form- 
ing the  ordinary  axle-guard  stay.  This 
break  may  also  be  used  as  a  manual  break 
by  employing  an  apparatus  similar  to  that 
before  described,  only  substituting  a  pulley 
and  chains  for  the  pinion  and  racks,  as  shown. 

A  fifth  description  of  break  is  constructed 
as  follows  : — a  connecting  rod  is  attached  to 
the  inside  of  the  buffer  by  a  collar,  the  other 
end  of  the  rod  being  attached  by  a  pin-joint 
to  the  arm  of  a  bell-crank  lever.    To  the 
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other  arm  of  tbe  bell  crPok  a  strong  strap  or  Lion-street.  Holboni.   «y  the  prompt  attendance 

.   .    .           •    j      i*t    11*.                      .1  of  ihr  t.rt;  Hri^^i'ic  from  the  jioii'hbouruii  »ta!i<in*, 

belt  i*  attached,  which  belt  passes  over  the  the  Jif(.  WJW  col&ncA  t0  thal  po,ijon  of  tl£  vrvm^ 

wheel  without  touching  it,  and  is  affixed  to  and  speedily  extinguished.    David  Oil],  the  con- 

and  kept  in  a  state  of  tension  by  a  strong  ductor  of  Wiveirs  Fire-escape,  while  showing  off 

,                    .ir.   .  •  .  *u_  arainst  an  adjoining  house,  was  precipitated  by  the 

bent  spring.  When  any  resistance  meet*  the  breaklng  of  ,Jne  roachjne,  fr0m  a  height  of  nearly 

buffers,  they  are  forced  in  and  act  upon  the  forty  feet,  and  was  taken  up  severely  injured  about 

bell  crank  lever,  drawing  tbe  strap  or  belt  the  body,  head,  and  face.  His  wounds  having  been 

*».  upon  tb.  peripber, ot  tb.  wbeel,  with.  ^^^XAlSSASTrnZ 

power  equivalent  to  the  strength  of  the  rious  system  of  public  Imposition, 

spring  and  the  force  acting  upon  the  buffers.  A  ^  ^  £i<WAo«,._The  necessity  for  a 

An  arrangement  18  then  shown  by  which  lighthouse  to  facilitate  the  navigation  of  the  wind- 

thc  breaks  before  described  as  self-acting  ward  passage  by  the  Morant-point,  in  the  island  of 

may  be  used  as  manual  breaks.    For  this  Jamaica,  so  as  to  enable  vessels  to  avoid  the  Morant 

.  Cays,  a  dangerous  reef  of  rocks,  25  miles  southward 

purpose  a  vertical  shaft  is  placed  at  one  end  of  that  ointf  having  been  long  felt  by  the  authori- 

of  the  carriage,  furnished  with  a  handle  at  ties  of  the  island,  they  have  determined  upon  the 

ton,  and  having  an  endless  screw  at  its  lower  erection  of  a  tower  and  lights  for  that  object,  upon 

'                ...         ,     .  .                   .     i  the  recommendation,  and  under  the  direction  of 

eitremity,  which  works  into  a  worm-wheel  their  consulting  engineer,  Mr.  Alexander  Gordon  : 

on  a  horizontal  shaft ;  this  shaft  extends  to  and  it  may  now  be  seen  in  a  very  advanced  state  of 

the  centre  of  the  framing  beneath  the  car-  forwardness,  from  the  Road  at  Pimlico,  erecting  on 

_  • .  .                 ._„„      _„n-_  the  works  of  Charles  Robinson,  proprietor  of  the 

riage,  where  it  carries  a  small  drum  or  pulley.  long.known  establishment  of  Braraah  and  Sons. 

To  each  of  the  break-bars  two  radial  rods  are  it  forms  a  most  conspicuous  and  imposing  object 

jointed,  the  ends  of  each  pair  of  rods  being  as  it  rears  its  head  above  the  surrounding  buildings ; 

*•      "t  -  p1;^"":    -*  *  ^4!ssr^s^iSJS£S^^ss^!ZX•. 

the  latter  joints  a  chain  proceeds  to  the  The  diameter  of  the  base  is  18$  feet,  tapering 

pulley,  to  which  they  are  fastened  on  oppo-  gradually  to  11  feet  under  the  cap,  which  supports 

site  sides.  When  it  is  required  to  apply  these  th*  lant«r"  containing  the  lights  and  reflectors, 

.       i     ......      j,    .    .        j          .  which,  with  the  actuating  apparatus  for  revolving 

breaks  by  band,  the  handle  is  turned,  which  the  lights,  are  constructing  by  Deville,  of  the 

gi  .ing  motion  to  the  shafts,  turns  round  the  Strand.— Time*. 

p  alley  and  winds  up  the  two  chains,  which  The  jn„dottan,  launched  at  Plymouth  on  Mon- 

f  ntises  the  joints  of  the  radius  rods  or  levers  day  last,  in  the  presence  of  the  members  of  the 

to  approach  each  other,  whereby  the  break  Association,  is  a  78  gun  ship,  a  two-decker, 

„,„j„  4n              »    m  lias  been  13  years  on  the  stocks,  is  teak  built,  and 

ban  are  made  to  recede  from  tbe  centre  of  constructed  in  the  old  school,  with  a  bluff  bow, 

the  carriage,  and  the  breaks  are  forced  upon  adapted  to  rough  weather.  The  following  are  her 

the  wheels,  independently  of  their  self-acting  dimensions  :—                                  ^  ^ 

motioa'     .     ,      .        .        .  ,         .      ,  Length  from  the  figure-head  to  the 

A  mode  is  also  shown  by  which  the  break        after  part  of  the  taffrail    217  11 

springs  may  be  employed  as  traction  or  draw-     Length  on  the  gun-deck   185  8 

ins  <nnn«i  Extreme  bread i  h    50  10 

ing  springs.                            .  Extreme  height  of  the  figurehead 

3.  The  third  branch  of  these  improvements        above  lower  part  of  false  keel   47  4 

consists  of  an  improved  axle-guard;  instead  Extreme  height  of  taffrail  above  do.          53  9 

of  the  axle-boxes  fitting  tightly  within  the      Depth  in  hold   21  Of 

guides,  as  is  usual,  a  little  play  is  allowed      Burden   2,050n30-W 

them.     Two  strong  flat  steel  springs  are      Freight  when  launched    1,606 

hung  upon  bolts  between  the  plates  or  stays      Freight  when  equipped  for  sea   3,213 

forming  tbe  axlo  guides,  their  lower  ends  Carte'*  Safety  Rockel.-A  text  i*ys  »lnce  *  setie* 

being  made  to  impinge  against  the  axle-boxes  of  useful  and  interesting  experiments  were  mado 

with  a  tendency  to  maintain  them  in  a  truly  by  A-  °-  Carte»         at  tne  Botanical  Gardens, 

central  po.Uion,  bnt  ,Mdh,  to  the  unequal  ^"!!aSll3K^%SSrSr^,l22 

pressure  of  the  axle  in  either  direction,  when  fixed  at  eighty  feet ;  so  correct  was  the  firing,  that 

traversing  curves  or  irregularities  in  tbe  lines  all  the  rockets  passed  within  a  few  feet  of  a  flag- 

nt  »niia    Dn,i  _-„,,■„„  ,l  •.           i  staff  placed  in  the  centre  of  the  range.   The  pro- 

of  rails,  and  resuming  their  central  posi-  MM  p  Qrlng  jg  not  leM  remarkabie  fo*  it8  effectlve- 

tion  as  soon  as  the  cause  of  deviation  is  ness  than  its  simplicity.   The  rocket  is  placed  in 

passed.    Two  set  screws  pass  through  bosses  *u  elevated  position,  on  a  frame  similar  to  that  of  a 

between  the  plates  of  the  axle-guides,  by  telescope  frame,  and  the  rope  is  coiled  in  a  box  on 

...                  *   ,         .          .  the  ground,  in  such  a  manner  as  to  offer  no  ob- 

which  the  pressure  of  the  spring  against  the  struction  to  the  progress  of  the  rocket.  So  simple 

axle-box  is  adjusted  and  regulated  at  plea-  is  it  that  two  or  three  gentlemen,  previously 

glire.  strangers  to  the  process,  were  enabled  from  obaerv- 

_  ing  Mr.  Cart  perform  the  experiments,  to  tire  some 

•  of  the  rockets  with  equal  effect.    Among  those 

xotes  and  notices.  discharged  during  the  evening,  were  two  six 

Fire  Escape  Accident. — Shortly  after  two  o'clock  pounders,  carrying  a  rope  weighing  221bs.,  and  with 

on  Tuesday  morning  last,  a  fire  broke  out  in  the  the  exhibition  of  which  the  whole  company  were 

first  floor  of  the  house  of  Mr.  Turner,  No.  17,  Red  highly  delighted. — Sheffield  Patriot. 
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tate's  electro-magnetic  machine. 


Sir,— As  public  attention  seems,  at  pre- 
sent, strongly  directed  to  the  subject  of 
electro-magnetic  engines,  it  appeared  to 
me  that  an  elementary  description  of  an 
apparatus  of  this  kind,  which  I  put  together 
some  years  ago,  would  afford  some  amuse- 
ment, if  not  instruction,  to  your  intelligent 
readers. 

That  steam  will  one  day  be  superseded 
by  the  galvanic  power,  in  those  countries 
at  least  where  coal  is  expensive,  scarcely 
admits  of  a  doubt.  Galvanic  engines  have 
certainly  not  yet  attained  their  most  simple 
and  effective  form  ;  yet  the  subject  merits 
the  highest  attention  of  our  monied  specu- 
lators. The  history  of  the  arts  shows,  that 
there  exists  a  wide  interval  between  the 
first  and  grand  conception  of  a  great  inven- 
tion, and  the  final  and  complete  realization 
of  that  invention  in  the  world  of  industry. 
Between  the  first  application  of  steam  as  a 
moving  principle,  and  the  epoch  of  our 
double-acting  steam-engine,  there  elapsed 
upwards  of  a  century.  It  is,  therefore,  not 
unreasonable  to  expect  that  the  galvanic 
engine  will  one  day,  and  that  perhaps  not 
distant,  be  rendered  available  for  all  the 
purposes  of  machinery.  After  making  con- 
siderable allowance  for  the  sanguine  ex- 
pectations of  interested  inventors  and  spe- 
culators, the  attempts  of  various  mechanists 
appear  to  have  been  crowned  with  encou- 
raging success. 

The  novelty  of  the  model  which  I  am 
about  to  describe  consists  in  the  employ- 
ing of  a  more  simple  and  efficacious  means 
of  reversing  the  poles  of  the  magnets,  than 
that  which  is  made  use  of  in  the  engines  of 
Davenport  and  others.  In  these,  the  con- 
nexion of  the  galvanic  circle  is  made  by 
means  of  a  wire  rubbing  against  a  wheel 
or  metallic  surface :  by  this  contrivance  it 
is  evident  that  you  cannot  have  such  a 
perfect  contact  as  when  mercury  is  em- 
ployed ;  and  besides,  the  friction  occasioned 
by  this  rubbing,  forms,  in  small  engines,  a 
considerable  part  of  the  resistance  to  be 
overcome.  l)r.  Ritchie's  rotating  magnet 
is  certainly  not  liable  to  the  above  objec- 
tions; but  in  practice  it  is  found,  that, 
when  the  speed  of  the  magnet  becomes 
great,  the  mercury  floats  over  the  breaks, 
and  thus  defeats  the  purpose  of  the  con- 
trivance. 

I  proceed  to  describe  the  simplest  form 
in  which  the  model  alluded  to  may  be 
made ;  and  then  I  shall  afterwards  show 


how  its  power  may  be  increased  to  an 
almost  indefinite  extent. 

A  B,  in  fig.  1,  is  an  electro-magnet, 
which  revolves  upon  a  horizontal  axis  a  a, 
the  hollow  ends  of  which  turn  on  the 
conical  or  pointed  extremities  of  the  screws 
n  and  w,  which  pass  through  the  uprights 
J:  N  and  R  S.    To  the  axis  is  fixed  the 
disc  wv  e,  composed  of  two  nearly  semi- 
circular rings,  ot  very  thick  copper,  v  and 
ey  insulated  as  well  with  respect  to  each 
other,  as  with  respect  to  the  axis ;  the  break 
at  wy  and  the  point  opposite,  are  exactly 
filled  up  with  ebony.    The  edge  of  this 
disc,  which  is  smoothed  and  rounded  off, 
dips  into,  or  rather  touches,  the  surface  of 
mercury  contained  in  the  cup  c,  the  interior 
of  which  is  of  a  conical  figure.    There  is  a 
precisely  similar  disc  and  cup  on  the  other 
side,  a  gy  of  the  magnet,  which,  for  the 
sake  of  simplicity,  is  omitted  in  the  figure. 
The  breaks  upon  a  g  have  the  same  posi- 
tion as  those  upon  u\  By  this  contrivance, 
the  disc  turns  smoothly  on  the  mercury, 
without  producing  much  agitation,  or  throw- 
ing  any  of  it  out  of  the  cup,  which  would  in- 
evitably be  the  case  were  the  edge  of  the  disc 
jagged.  Toroaintain[lhe  mercury  at  thesame 
level,  or  to  supply  any  accidental  waste, the 
cups  may  be  made  to  communicate  with  a 
larger  vessel  of  that  fluid.  An  enlarged  view 
of  this  part  of  the  apparatus  is  shown  in 
fig.  2,  where  w  e  s  m,  and  r  k,  are  the  two 
sectoral  rings,  both  of  which  are  just  touch- 
ing the  surface  of  the  mercury  at  s  and  r, 
that  is,  when  the  poles  are  about  to  be  re- 
versed.   The  extremities  of  the  magnetic 
coils  are  soldered  to  the  sectors  e  and  vf 
whilst  wires  from  the  'sectors  at  g  and  <r, 
cross  over  to  the  wires  e  and  r,  proceeding 
from  the  sectors  situate  on  the  opposite  side 
of  the  axis  a  d,  so  that  the  plate  g  has  the 
same  electricity  as  r,  and  a  the  same 
as  e. 

The  magnet  is  set  in  motion  in  the  fol- 
lowing manner.  The  cups  at  c  and  a  are 
connected  with  the  opposite  poles  of  a  bat- 
tery, which  causes  A  B  to  become  a  magnet 
when  drawn  a  little  out  of  the  horizontal 
position.  Corresponding  poles  of  magnets 
are  placed  at  A  and  B,  which  occasions 
A  B  to  fly  round,  for  the  first  quadrant,  by 
the  repulsion,  and  during  the  second  qua- 
drant by  the  attraction,  of  the  magnets; 
when  the  position  of  A  B  is  reversed,  the 
ebony  at  w  is  brought  in  contact  with  the 
mercury,  and  a  little  further  motion  brings 


Digitized  by  Google 


tate's  ei^ecxro-magnetic  machine. 


the  other  sector  in  contact;  and  thus  the 
poles  of  the  rotating  magnet  are  reversed, 
and  the  pole  which  an  instant  before  at- 
tracted, now  repels  the  revolving  magnet, 
and  so  on.  The  open  form  of  this  model 
renders  it  highly  eligible  for  the  table  of 
the  lecture-room. 

A  small  machine  on  this  principle,  hav- 
ing the  soft  iron  bar  five  inches  in  length, 
and  three-quarters  of  an  inch  in  diameter, 
revolved  at  an  amazing  speed,  with  a  very 
small  surface  of  zinc. 

Let  us  now  see  in  what  way  the  power 
developed  in  this  simple  apparatus  may  be 
increased.  Upon  the  axis  a  df  and  parallel 
to  each  other,  are  placed  two  revolving 
magnets,  such  as  A  B ;  the  magnetic  cur- 
rent is  therefore  split  between  these  mag- 
nets in  such  a  way,  that  opposing  poles  lie 
towards  the  same  side ;  by  this  arrange- 
*  ment,  both  poles  of  the  stationary  magnets 
are  brought  into  action  at  the  same  time. 
There  are  six  of  these  placed  horizontally 
and  sytnetrically,  that  is,  with  their  poles 
alternately  north  and  south,  in  the  circum- 
ference which  the  revolving  magnets  de- 
scribe, so  that  these  are  acted  upon  more 
equably  for  the  whole  course  of  their  revo- 
lution.  To  suit  this  extension  of  the  ap- 
paratus, the  discs  have  six  breaks,  each  of 
which  is  similar  in  construction  to  those 
already  described ;  so  that,  whilst  the  re- 
volving magnets  are  brought  opposite  to 
the  poles  of  the  stationary  ones,  the  polarity 
of  the  former  may  be  at  the  same  instant 
reversed.    It  will  be  found  necessary,  in 
this  case,  to  make  the  discs  at  least  three 
inches  in  diameter.    Perhaps  it  may  not 
be  unworthy  of  remark,  that  the  number  of 
magnets,  and  consequently  of  breaks  in  the 
discs,  must  be  some  number  in  the  series, 
2,  6,  10,  &c,  to  4  n  +  2,  where  n  may 
be  any  whole  number:  for,  let  m  be  put 
for  the  number  of  maguets,  then 

1  =  the  number  contained  in  the 

semi-circumference,  which  must  always  be 
even,  in  order  that  a  north  and  south  pole 
may  succeed  and  oppose  each  other; 
hence, 

*  +  1  =  even.       Or,     =  odd. 
2  2 

.  • .  ~  =  2  n  +  1 ,  where  n  is  any  whole 

number ;  whence  m  =  4  n  +  2. 

By  this  small  machine,  with  very  little 
zinc  surface,  and  under  other  disadvan- 
tages, i  tb  could  easily  be  raised  2  feet 


high  in  one  minute,  or,  what  is  the  same 
thing,  1  lb  one  foot  high  in  that  time. 
Now,  as  the  magnetic  power  has  been 
shown  to  increase  with  the  square  of  die 
zinc  surface,  it  follows  that  if  twenty  plates, 
containing  each  ten  times  the  zinc  surface, 
were  employed,  and  the  parts  of  the  engine 
in  oilier  respects  proportioned,  we  should 
have  (10  x  20)2  =  40,000  units  of  work, 
which  divided  by  33,000  would  give  up- 
wards of  one  horse  power.  From  this  it 
appears,  that  it  is  not  difficult  to  generate 
an  enormous  power  by  the  electro-magnetic 
engine. 

After  I  had  made  trial  of  the  apparatus 
which  has  iust  been  described,  it  occurred 
to  me  that  a  considerable  augmentation  of 
power  might  be  gained  by  employing 
electro-magnets,  as  well  for  tlte  fixed  as  for 
the  rotating  ones.  Since  it  seems  in  general 
expedient  to  have  a  greater  number  of  fixed 
than  rotating  magnets  ;  and  as,  in  this  case, 
a  certain  number  of  the  fixed  magnets  will 
continue  iu  action  when  they  are  not  wanted, 
and  thereby  waste  the  moving  principle- 
it  is  therefore  highly  desirable,  that  only 
those  magnets  should  be  in  action  which 
are  required  by  the  apparatus.  The  fol- 
lowing arrangement  appears  to  possess 
considerable  advantages,  the  peculiarities 
of  which  consist  in  the  method  for  revers- 
ing the  poles,  and  in  the  keeping  of  those 
magnets  only  in  action,  which  are  effective 
in  turning  the  rotating  magnet. 

N„  S^Ssj.Njj.and  N8,S3,(seefig.3,)are 
three  similar  horse-shoe  electro-magnets ; 
within  these  an  electro- magnet  u  s,  revolves 
on  the  axis  A  B,  upon  which  the  discs  a,  b>  c, 
and  (/are  fixed,  dipping  into  their  respect- 
ive cups,  iu  the  manner  already  described. 
Wires  proceeding  from  the  poles  N,,N2, 
N8>  are  soldered  to  the  wire  N,  passing 
from  one  of  the  poles  of  the  battery,  the 
other  pole  of  which  is  in  connexion  with 
the  cup  b.  The  opposite  poles,  S,,  Sa,  Ss, 
are  in  connexion  with  the  three  cups,  a,  c, 
and  dt  as  shown  in  the  figure.  The  disc  b 
has  six  breiks,  the  opposite  sectors  of 
which  are  connected  by  a  wire ;  each  of 
the  discs  a,  c,  and  dt  has  two  metallic 
sectors,  containing  each  60°,  placed  on  op- 
posite sides  of  the  disc,  yet  joinedjwith 
each  other  :  the  remaining  part  of  the 
circumference  is  filled  up  with  ebony. 
These  three  sectors  are  so  placed,  that  only 
one  comes  in  contact  at  a  time;  and  each 
is  also  joined,  by  a  wire,  with  that  sector 
on  b  which  comes  in  contact  with  the  mer- 
cury at  the  same  instant.   The  poles  of 
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the  revolving  magnet  are  reversed  at  the 
atz  poles  of  the  stationary  magnets  by  discs 
and  cupi,  exactly  in  the  same  manner  as 
described  for  the  last  engine.  When  n  * 
comes  to  the  position  1,  4,  the  horse-shoe 
magnet  Ns  S,  is  thrown  out  of  action,  and 

5,  Nj  is  brought  into  action  by  the  sectors 
on  d  and  6,  which  are  joined  to  each  other 
hy  a  wire,  both  coming  into  contact  with 
the  mercury  ;  this  connexion  is  continued 
until  the  revolving  magnet  comes  to  the 
position  2,  5,  when  Sa  Na  is  brought  into 
action  by  the  sectors  on  b  and  a,  which  are 
also  joined  by  a  wire  coming  into  contact 
with  the  mercury ;  this  connexion  is  kept 
up  until  the  magnet  attains  the  position 

6,  3,  when  N8  Sa  is  again  brought  into 
action,  by  the  sectors  on  b  and  c  coming 
into  contact  with  the  mercury.  The  mag- 
net ns  having  performed  a  semi-revolu- 


tion, the  machine  is  now  precisely  in  the 
same  state  as  when  the  motion  commenced, 
since  the  opposite  sectors  on  each  disc  are 
joined  by  a  wire ;  the  same  process,  there- 
fore, is  repeated  for  every  succeeding  semi- 
revolution. 

If  there  were  three  or  more  rotating 
magnets,  the  above  arrangement  would  not 
be  necessary,  as  none  of  the  stationary 
magnets  would  then  require  to  be  sus- 
pended. Another  rotating  magnet,  placed 
at  an  angle  of  30°  with  respect  to  n  *, 
would  render  the  motion  more  equable, 
for  when  the  one  is  at  the  dead  points,  the 
other  would  be  effective. 

I  am,  Sir,  yours,  &c. 

Thomas  Tate, 
Late  Lecturer  on  Chemistry  in  the 
York  School  of  Medicine. 

Aug.  2,  1841. 
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Sir,— Should  you  think  the  follow- 
ing method  of  propelling  steam -vessels 
without  paddle-wheels  worthy  of  in- 
sertion in  your  Magazine,  I  wonld  beg 
the  favour  of  an  early  place  for  it ;  and 
if  your  readers  should  derive  any  in- 
formation or  amusement  from  it,  I  shall 
feel  myself  extremely  happy  in  having 
contributed  my  mite  towards  the  bene- 
fit of  my  fellow-men,  who,  I  hope,  will 
excuse  me  for  not  giving  them  a  length- 
ened or  learned  explanation,  as  the 
hammer  is  oftener  in  my  hand  than  the 
pen. 

I  am,  Sir, 

Your  humble  servant, 

William  Dickson. 

Centre  street,  Tradestown,  Glasgow. 
July  10,  1SU. 

A  A  (fig.  1)  represents  a  plan  of  the 
Loat;  B,  cylinder  of  the  steam-engine  j 
XJ  C,  two  double-acting  pumps, as  shown 
in  fi£.  2,  attached  to  the  engine  by  the 
cranks  D  D,  on  the  end  of  the  main 
shaft  F  F ;  the  crank  E  being  con- 
nected to  the  piston-rod  of  the  steam  cy- 
linder, puts  the  others  in  motion.  G  G 
are  two  pipes  passing  through  the 
bows  of  the  boat,  as  low  as  possible,  on 
purpose  to  have  the  mouths  of  the  pipes 
always  below  the  surface  of  the  water: 
these  pipes  being  connected  with  the 
pumps  C  C,  the  water  is  drawn  in  at 
the  prow  of  the  boat,  andr  discharged 
%  the  curved  pipes  H  H,  at  the  sides 


of  the  vessel,  when  it  is  wanted  to  go 
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a-head ;  and  when  it  is  wanted  to  back 
the  vessel,  the  two  valves  must  be 
placed  in  the  reverse  position,  as  the 
one  marked  K,  and  the  water  dis- 
charged by  the  pipes  I,  I ;  or  if  it  is 
wanted  to  turn  the  vessel  about,  the 
one  valve  must  be  put  one  way,  and 
the  other  the  contrary  way,  as  shown 
in  the  drawing.  Or  the  vessel  could  be 
stopped  altogether,  without  stopping 
or  slackening  the  engine,  by  placing 
the  two  valves  so  that  equal  quantities 
of  water  mav  be  discharged  from  all 
the  four  branch  pipes,  H  H,  I  I.  The 
valves  could  very  easily  be  made  so 
that  a  person  could  work  them  upon 
deck,  either  by  a  lever,  or  wheel  and 
pinion,  with  an  index  to  point  to  the 
direction  in  which  the  boat  is  wanted 
to  go. 

Description  of  Pump. 
Fig.  2.    G,  is  a  pipe  for  supplying 
Fig.  2. 
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water  to  the  double-acting  pump;  L  L, 
two  valves  opening  inwards ;  M  M,  two 
ditto,  opening  outwards,  so  that  the 
water  drawn  by  the  pump  is  discharged 
at  the  pipe  N,  attacned  to  the  curved 
pipes  at  the  side  of  the  boat.  O  is  a 
capacious  air-vessel,  placed  on  the  dis- 
charging pipe,  between  the  pump  and 
the  curved  pipe,  wherever  it  is  most 
convenient.  The  discharging  valves  of 
the  pump,  and  the  pipe  connected  with 
the  curved  pipes,  should  be  as  large  as 
possible,  on  purpose  to  let  the  water 
flow  with  as  little  friction  as  possible 
toward  the  jet,  which  should  be  con- 
tracted gradually  towards  the  end,  as 
shown  in  the  sketch. 

Now,  supposing  that  each  of  the  two 
pumps  discharge  17.">0  cubic  feet  of 
water  per  minute,  through  the  branch 
pipe  H,  whose  area  at  the  end  is  93 
square  inches :  the  water  will  then  be 
discharged  with  a  velocity  of  26 10  feet 
per  minute,  or  30  miles  per  hour,  with 
a  pressure  of  134  lbs.  on  every  square 
inch  of  the  area  of  the  jet,  which  is  03 
multiplied  by  13*6,  which  gives  1264*8; 
and  this  multiplied  again  by  2610,  the 
velocity  of  the  water  in  feet  per  minute, 
and  divided  by  44,000,  gives  75,  which 
is  the  number  of  horse  power  of  one 
jet;  consequently,  both  jets  will  be  re- 
acting on  the  vessel  with  a  power  equal 
to  150  horses,  at  30  miles  per  hour. 


MECHANICAL  DRAWING 

Sir,— It  must  be  very  evident  to  your- 
self, as  well  as  to  your  numerous  read- 
ers, that  the  present  talent  for  mecha- 
nical drawings  k  sadly  left  without  cul- 
ture; and  so  lamentably  is  the  neglect 
in  this  way,  that  with  strong  wishes  to 
teach  this  art  among  the  other  branches 
ofa  mechanic's  education,  I  cannot  dis- 
cover that  there  are  drawing  copies  to 
be  obtained  at  any  of  the  booksellers 
or  drawing  implement  depots. 

Can  you  or  your  readers  inform  me 
of  such,  and  where  they  can  be  ob- 
tained ?  Perhaps  I  ought  to  complete 
my  inquiry,  by  describing  that  I  should 


COPY-BOOK— WANTED. 

require  progressive  lesson  books — on 
outlines  of  machines  and  machinery, 
and  also  shaded  and  perspective  copies. 
Who  among  your  readers  ever  saw  a 
couple  of  cog-wheels  in  gear — shaded 
and  illustrated  in  a  drawing  copy-book? 
Or  even  a  lever  on  a  centre  ?  Of  course, 
excepting  the  Treatises  on  Linear  Per- 
spective, &c,  whose  names  and  excel- 
lences are  rather  out  of  reach  of  the 
copying  tyro. 

Yours  respectfully, 

Dego.. 

London,  July  23,  1841. 
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Sir,— I  shall  feel  obliged  by  your  in-  with  the  crank.    The  air-pump 
serting  the  enclosed  drawing  with  re-  other  parts  may  be  attached  to  the 
ferences,  in  your  valuable  periodical,  gine  in  various  convenient  ways. 


and 

en- 


and  remain  your  obliged, 

S.  C. 

London,  May  18, 1841. 

Fig.  1  is  a  sectional  elevation,  and 
fig.  2,  a  plan  of  a  new  and  compact 
mode  of  arrangement  particularly  ap- 
plicable to  marine  engines. 

a  is  the  steam  cylinder;  6  a  smaller 
cylinder  fixed  in  the  centre  of  the  steam 
cylinder ;  c  c,  the  piston ;  d  d,  the  pis- 
ton rods;  e,  the  crosshead;  / /,  rods 
uniting  the  crosshead  with  the  guide- 
block  g%  which  moves  in  the  small  cy- 
linder b.  From  a  pin  in  the  guide- 
block  the  connecting  rod  h  is  connected 


Fig.  1. 


ON  THE  GENERATION  OF  SMOKE.          BY   CHARLES    WYE    WILLIAMS,  ESQ.,  LIVERPOOL. 

(Heing  the  substance  of  Lectures  delivered  by  Mr.  Williams,  at  the  Victoria  Gallery,  Manchester.) 


A  consideration  of  the  nature  of  those 
products  into  which  the  combustible  con- 
stituents of  coal  are  converted  in  passing 
through  the  furnace  and  flues  of  a  boiler, 
will  enable  us  to  correct  many  of  the  prac- 
tical errors  of  the  day,  and  ascertain  the 
amount  of  useful  effect  produced  and  waste 
incurred.    These  products  are— 

1st,  Steam — highly  rarefied,  invisible  and 
incombustible. 

2nd,  Carbonic  acid — invisible  and  incom- 
bustible. 

3rd,  Carbonic  oxide — invisible  but  com- 
bustible. 

4th,  Smoke — visible,  partly  combustible, 
and  partly  incombustible. 

Of  these,  the  two  first  are  the  products  of 
perfect  combustion  ;  the  latter  two  of  im- 
perfect combustion. 

The  first, — Steam,  is  formed  from  that 
portion  of  the  hydrogen  (one  of  the  consti- 
tuents of  coal  gas)  which  has  combined 


chemically  with  its  equivalent  of  oxygen 
from  the  air,  in  the  proportions  of  one  vo- 
lume of  hydrogen  to  half  a  volume  of  oxy- 
gen ;  or,  in  weight  as  1  is  to  8. 

The  second, — Carbonic  acid  is  formed 
from  that  portion  of  the  constituent  carbon, 
which  has  chemically  combined  with  its 
equivalent  of  oxygen,  namely,  in  the  pro- 
portion of  16  of  oxygen  to  6  of  carbon  in 
weight,  or,  in  bulk,  of  one  volume  of  the 
latter  to  two  of  the  former. 

The  third, — Carbonic  oxide,  is  formed 
from  that  portion  of  the  carbonic  acid,  which 
being  first  formed  in  the  furnace,  takes  up 
an  additional  portion  of  carbon  in  its  pas- 
sage through  the  ignited  fuel  on  the  bars, 
and  is  then  converted  from  the  acid  into 
the  oxide  of  carbon  :  thus  changing  its  na- 
ture from  an  incombustible  to  a  combusti- 
ble. This  additional  weight  of  carbon,  so 
taken  up,  being  exactly  equal  to  the  carbon 
forming  the  carbonic  acid,  necessarily  re- 
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quires  for  its  combustion,  the  same  quantity 
of  oxygen  as  went  to  the  formation  of  the 
acid. 

The  fourth, — Smoke,  is  formed  from  such 
portions  of  the  hydrogen  and  carbon  of  the 
coal  gas  as  have  not  been  supplied  or  com- 
bined with  oxygen,  and  consequently  have 
not  been  converted  either  into  steam  or  car- 
bonic acid.  The  hydrogen  so  passing  away 
is  transparent  and  invisible ;  not  so,  how- 
ever,  the  carbon,  which,  on  being  so  sepa- 
rated from  the  hydrogen,  loses  its  gaseous 
character,  and  returns  to  its  natural  and 
elementary  state  of  a  black  pulverulent 
body ;  as  such  it  becomes  visible,  and  this 
it  is  which  gives  the  dark  colour  to  smoke. 

Not  sufficiently  attending  to  these  de- 
tails, we  are  apt  to  give  too  much  import- 
ance to  the  presence  of  the  carbon,  and 
have  hence  fallen  into  the  error  of  estimat- 
ing the  loss  sustained  by  the  depth  of  the 
colour  which  the  smoke  assumes,  without 
taking  any  note  of  the  invisible  combusti- 
bles, hydrogen  or  carbonic  oxide,  which  ac- 
company it.  The  blackest  smoke  is  there- 
fore by  no  means  a  source  of  the  greatest 
loss,  indeed  it  may  be  comparatively  the  re- 
verse, the  quantity  of  invisible  combustible 
matter  it  contains  being  a  more  correct 
measure  of  the  loss  sustained  than  could  be 
indicated  by  mere  colour.  This  will  be  still 
more  consistent  with  truth,  should  any  of 
the  gas  (carburetted  hydrogen)  escape  un- 
decom  posed  or  unconaumed,  as  too  often  is 
the  case. 

In  the  ordinary  acceptation  of  the  term 
smoke,  we  understand  all  the  products, 
combustible  and  incombustible,  which  pass 
off  by  the  fine  and  chimney.  When,  how- 
ever, we  are  considering  the  subject  scienti- 
fically, and  with  a  view  to  a  practical  reme- 
dy against  the  nuisance  or  waste  it  occa- 
sions, we  must  distinguish  between  the  gas 
as  it  is  generated,  and  that  which  is  the  re- 
sult of  its  imperfect  combustion  :  in  fact, 
without  precision  in  terms  and  reasoning, 
we  disqualify  ourselves  from  obtaining  cor- 
rect views  either  of  the  evil  or  the  remedy. 

Now  let  us  look  at  this  gas  which  we  are 
desirous  of  converting  to  the  purposes  of 
heat,  under  the  several  aspects  in  which  it 
may  be  presented  under  varying  degrees  of 
temperature  or  supplies  of  air. 

In  the  first  instance,  suppose  the  full 
equivalent  of  air  to  be  supplied  in  the  pro- 
per manner  to  the  gas,  namely,  by  small 
jets, — for  in  this  respect  the  operation  is 
the  same  as  if  we  were  supplying  ^as  to  the 
air,  as  in  the  Argand  gas  lamp.  In  such 
case,  or.e-half  of  the  oxygen  absorbed  goes 
to  form  Bteum  by  its  union  with  the  hydro- 
gen, while  the  other  half  forms  carbonic 
acid  by  its  union  with  the  carbon.  Both 


constituents  being  thus  supplied  with  their 
equivalent  volumes  of  the  supporter,  the 
process  would  here  be  complete:  perfect 
combustion  would  ensue,  and  no  smoke  be 
formed  :  the  quantity  of  air  employed  being 
ten  times  the  volume  of  the  gas  consumed. 

Again,  suppose  that  but  one-half,  or  any 
other  quantity  less  than  the  saturating  equi- 
valent of  air  were  supplied.  Ia  such  case 
the  hydrogen,  whose  affinity  for  oxygen  is 
so  superior  to  that  of  carbon,  would  seize 
on  the  greater  part  of  this  limited  supply, 
while  the  carbon  losing  its  connexion  with 
the  hydrogen,  and  not  being  supplied  with 
oxygen,  would  assume  its  original  black 
solid  state,  and  become  true  smoke.  The 
quantity  of  smoke  would  then  be  in  propor- 
tion to  the  deficiency  of  air  supplied.  But 
smoke  may  be  caused  by  an  arces*  as  well 
as  a  deficiency  in  the  supply  of  air.  This 
will  be  understood  when  we  consider  that 
there  are  two  conditions  requisite  to  effect 
this  chemical  union  with  oxygen,  namely,  a 
certain  degree  of  temperature  in  the  gas,  as 
well  as  a  certain  quantity  of  air  ;  for  unless 
the  due  temperature  be  maintained,  the 
combustible  will  not  be  in  a  state  for  che- 
mical action. 

Now  let  us  see  how  this  condition  as  to 
temperature  may  be  affected  by  the  quantity 
of  air  being  in  excess.  If  the  gas  be  inju- 
diciously supplied  with  air,  that  is  by  larger 
quantities  or  larger  jets  than  their  respec- 
tive equivalent  number  of  atoms  can  imme- 
diately combine  with,  as  they  come  into 
contact,  a  cooling  effect  is  necessarily  pro- 
duced instead  of  the  generation  of  heat. 
The  result  of  this  would  be,  that  although 
the  quantity  of  air  might  be  correct,  the 
second  condition,  the  required  temperature, 
would  be  sacrificed  or  impaired;  the  union 
with  the  oxygen  of  the  air  would  not  take 
place,  and  smoke  would  be  formed. 

Thus  we  perceive  that  the  mode*  in  which 
the  air  is  introduced,  exercises  an  important 
influence  on  the  amount  of  union  and  com- 
bustion effected,  the  quantity  of  heat  deve- 
loped, or  of  smoke  produced  ;  and  in  ex- 
amining the  mode  of  administering  the  air, 
we  shall  discover  the  true  causes  of  perfect 
or  imperfect  combustion  in  the  furnace,  as 
we  see  it  in  the  lamp.  This  circumstance, 
then,  as  regards  the  manner  in  which  air  is 
introduced  to  the  gas,  (like  the  introduction 
of  gas  to  the  air,)  demands  especial  notice, 
as  the  most  important,  although  most  ne- 
glected, feature  in  the  furnace.  These 
are,— 


•  This  is  n  point  whkh  is  very  apt  to  he  over- 
looked by  persons  not  fully  awar»?  of  its  importance, 
though  we  are  glad  to  ohserve  Mr.  W.  continually 
presses  it  on  the  attention  of  his  hearers  and  read- 
ers. — Ed.  M.  M. 
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1st,  Expelling  the  bituminous  constitu- 
ents from  the  coal,  in  the  form  of  gas :  that 
is,  converting  them  from  the  solid  to  the 
gaseous  state.  This  is  effected  by  their  ab- 
sorption of  heat. 

2nd,  Decomposing  this  gas  (carburetted 
hydrogen),  and  resolving  it  into  its  consti- 
tuents, hydrogen  and  carbon ;  thus  prepar- 
ing each  for  union  with  its  respective  quan- 
tity of  oxygen,  according  to  its  own  specific 
law  and  measure  of  affinity.  This  is  effected 
by  a  further  absorption  of  heat. 

3rd,  Raising  these  two  combustibles  to 
the  temperature  respectively  required  for 
chemical  and  electrical  action.  This  also 
is  effected  by  a  still  further  absorption  of 
heat. 

I  may  here  stop  to  observe  that  this  is 
tbe  stage  of  the  process  at  which  light  is 
.given  out,  and  which  is  almost  exclusively 
attributable  to  the  radiation  from  the  ig- 
nited and  minutely  divided  carbon,  the 
atoms  of  which  are  then  at  the  highest 
possible  temperature :  a  temperature,  as  Sir 
H.  Davy  observes,  beyond  the  whitest  heat 
of  metals.  If,  however,  these  elementary 
atoms  of  carbon  be  not  supplied  with  oxy- 
gen at  this  juncture,  they  are  quickly  car- 
ried away  by  the  current  and  their  own  di- 
minished specific  gravity,  and  soon  losing 
the  required  degree  of  temperature,  become 
unfitted  for  chemical  action,  and  form  the 
black  matter  of  smoke  and  soot. 

4th,  Producing  atomic  contact  (techni- 
cally called  diffusion)  between  the  oxygen  of 
the  air  and  the  atoms,  hydrogen  and  car- 
bon, then  liberated  from  that  union  which 
had  before  constituted  them  an  hydro- 
carbon gas. 

5th,  Effecting  the  chemical  union  of 
those  bodies,  or  so  many  of  their  elemen- 
tary atoms  as  have  obtained  contact  with 
their  respective  equivalents  of  oxygen,  and 
in  as  rapid  succession  as  such  contact  may 
be  obtained.  This  latter  process  alone  is 
combustion,  all  the  preceding  ones  being 
merely  preparatory.  This  is  the  process  in 
which  the  respective  electricities  of  the  com- 
bining elements  are  exchanged,  when  heat  is 
developed,  and  when  new  and  distinct  bodies 
are  chemically  formed. 

We  perceive  throughout  tbe  whole  of 
these  several  stages,  that  the  combustibles, 
in  their  progress  towards  combustion,  are 
uniformly  absorbing  heat,  the  last  stage 
alone  being  that  in  which  new  heat  is  gene- 
rated ;  and  which,  in  its  turn,  is  to  impart 
the  required  temperature  to  other  atoms  as 
they  successively  enter  on  a  similar  course. 
"We  see  also  that  the  interruption  of  this 
progression  at  any  one  stage  involves  the 
^escape,  either  of  the  compound  gas  or  its 
elementary  atoms,  and  their  conversion  into 
amoke. 


We  see,  then,  how  palpably  erroneous  is 
the  idea  that  smoke,  once  formed,  can  be 
consumed  in  tbe  furnace  in  which  it  is  ge- 
nerated, and  how  irreconcilable  is  such  a 
result  with  the  operations  of  nature.  The 
formation  of  smoke,  in  fact,  arises  out  of 
the  failure  of  some  of  the  processes  prepa- 
ratory to  combustion,  or  the  absence  of 
some  one  of  the  conditions  which  are  essen- 
tial to  that  consummation  from  which  light 
and  heat  are  obtained.  To  expect,  then, 
that  smoke,  which  is  the  very  result  of  a 
deficient  supply  of  heat,  or  air,  or  both,  can 
be  consumed  in  the  furnace  in  which  such 
deficient  supply  has  occurred,  is  a  manifest 
absurdity,  seeing  that,  if  such  heat  and  air 
had  been  supplied,  the  smoke  would  not 
have  existed. 

(To  be  continued.) 

RUSSELL    ON    STEAM   AND  STEAM 
NAVIGATION. 

On  the  Nature,  Properties,  and  Appli- 
cations of  Steam,  and  on  Steam  Na- 
vigation. From  the  Seventh  Edition 
of  the  Encyclopaedia  Britannica.  By 
John  Scott  Russell,  M.A.,  F.R.S.E., 
Vice-President  of  the  Society  of  Arte 
for  Scotland,  $c.  $c.  fyc.  Edinburgh: 
Adam  and  Charles  Black.  378  pp. 
12mo.,  with  15  plates. 

(Second  Notice.) 

The  extracts  we  gave  in  our  first  notice 
of  this  work  are  sufficient  to  satisfy  any 
unprejudiced  reader  that  Fulton  was 
neither  the  inventor  in  idea,  nor  the 
first  who  practically  established  Steam 
Navigation  :  yet  we  cannot  content 
ourselves  with  these  extracts.  We  saw, 
in  a  Report  on  Egypt  and  Candia  a 
short  time  back,  that  the  author,  an 
Englishman,  was  asked  by  Mehemet 
Ali  who  was  the  inventor  of  that  won- 
derful power  Steam  Navigation  ?  "  I 
told  him  an  American/'  Such  is  fame! 
Now  we  hold  it  disgraceful  that  an 
Englishman  should  be  so  little  ac- 
quainted with  the  rise  and  progress  of 
tne  arts  and  sciences  in  his  own  country, 
especially  such  a  science  as  Steam  Navi- 
gation, as  ignorantly  to  spread  the  fame 
of  another  in  a  distant  land,  and  we 
consider  it  equally  derogatory  in  the 
conductor  of  a  public  work,  who  at  any 
time  allows  a  proper  opportunity  to 
pass  unnoticed  to  establish  the  truth. 
Though  we  in  England  are  generally 
careful  enough  to  insist  on  our  rights 
in  this  respect,  yet  we  are  so  teeming 
with  illustrious  names  in  every  depart- 
ment of  science,  literature,  and  the 
useful  arts,  as  to  have  become  indiffe- 
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rent  at  times  to  the  accumulations  ;  and 
thus  we  have  let  America,  in  this  in- 
stance, blazon  her  pretensions  in  Ful- 
ton to  such  an  extent,  that  even  in  our 
own  country  we  find  the  greater  number 
impressed  with  the  belief,  that  we  are 
indebted  to  the  New  World  for  one  of 
our  greatest  blessings. 

Few  individuals  deserve  more  the 
reprobation  of  mankind ;  none,  assuredly 
are  less  entitled  to  our  consideration  in 
discussing  their  merits  ;  than  those  who 
seek,  from  some  morbid  craving  for 
notoriety,  to  attract  notice  to  themselves 
as  the  champions  of  their  country's 
honour  to  an  invention  which  does  not 
belong  to  it.  An  attempt  to  falsify 
dates,  and  to  misrepresent  the  clearest 
evidence,  to  effect  an  object  which  is 
sure,  in  the  long  run,  to  be  exposed, 
with  disgrace  to  the  author,  is  one  of 
those  singular  distortions  of  the  human 
mind  which  is  as  frequently  found  asso- 
ciated with  talent,  as  with  the  poorest 
intellect.  They  seem  to  delight  in 
employing  their  talents  to  divert  truth 
from  its  aim,  when  the  grave  has  set 
its  seal  upon  reply,  and  prevented  the 
individual  whose  just  fame  is  assailed, 
from  giving  direct  and  positive  refuta- 
tion of  the  calumny.  The  laws  of  so- 
ciety do  not  reach  murderers  of  this 
class,  it  is  true,  but  the  morality  of 
opinion  does;  and  a  well-constituted 
mind,  we  are  sure,  w  ill  form  but  a  poor 
estimate  of  writers,  guilty  of  so  great  a 
moral  delinquency.  The  obligation, 
indeed,  to  do  justice  to  the  memory  of 
the  dead,  and  particularly  to  so  rare 
and  mysterious  a  quality  as  genius,  is 
of  a  peculiarly  solemn  nature,  and  in 
all  times  and  countries,  savage  and  ci- 
vilized, has  been  of  universal  observ- 
ance. 

The  unhappy  perversion  of  these 
obligations  by  injudicious  friendship, 
the  amor  patriae,  and  the  still  less  ex- 
cusable motives  of  envy  and  prejudice, 
call  upon  us,  at  all  times,  to  give  our 
assistance  to  vindicate  the  exertions  of 
our  ingenious  mechanics,  to  keep  alive 
the  remembrance  of  their  genius,  and 
to  advocate  their  claims  on  the  grati- 
tude and  assistance  of  their  country 
for  the  vast  benefits  it  has  derived 
from  their  talents.  Adorned  by  the 
great  triumphs  they  have  achieved  in 
the  useful  arts,  and  raised  by  them  to 
ari  eminence  no  nation  in  past  or  mo- 
dern times  ever  rivalled,  Great  Britain 


has  not  frequently  refused  relief  to  their 
wants.  From  their  ranks  have  sprung 
the  Brindleys,  Arkwrights,  Comptons, 
Watts,  Telfords,  and  Symingtons, 
mighty  men  of  renown,  from  whose 
brains  have  flowed  the  wealth  of  un- 
told millions,  and  the  comforts  and  con- 
venience of  generations.  Some  have 
raised  themselves  by  fortuitous  com- 
binations of  circumstances,  to  great 
affluence,  and  have  become  the  gods  of 
genius ;  others,  less  fortunate,  have 
lived  its  slaves,  and  died  in  poverty  and 
neglect — leaving  to  their  unhappy  fa- 
milies but  ruin  as  their  inheritance, 
and  too  frequently  the  task,  which  they 
have  not  trie  means  of  performing,  of 
rescuing  their  names  from  oblivion. 
No  biography  teaches  a  more  melan- 
choly lesson  than  that  of  neglected 
genius ;  the  least  therefore  we  can  do 
for  such  martyrs  of  science  is  to  pro- 
tect their  memories  by  awarding  them 
the  honour  that  may  be  found  fairly 
due  to  them. 

Though  we  do  not  apply  these  ge- 
neral animadversions  in  their  full  ex- 
tent to  Professor  Renwick,  of  Ame- 
rica, we  feci  that  the  occasion  calls 
upon  us  to  express,  without  reserve, 
our  pain  and  sorrow  that  he  should  em- 
ploy talents,  which  are  considerable,  in 
endeavouring  to  set  up  Fulton  as  the  in- 
ventor of  Steam  Navigation,  in  the  face 
of  evidence  so  conclusive  to  the  con- 
trary. The  Professor  would  have  it 
appear,  that  the  patent  of  Jonathan 
Hulls,  in  1730,  for  his  steam-boat,  and 
his  pamphlet,  in  1737,  wherein  he,  first 
of  all  mankind,  clearly  directs  public  at- 
tention to  the  "  usefulness"  of  steam 
navigation,  merit  only  oblivion.  He 
then,  still  more  unworthily,  seeks  to 
throw  ridicule  upon  the  positive  exhi- 
bition of  its  practicability  in  Scotland, 
which  he  calls  "a  complete  failure !" 
in  order,  as  rightly  observed  by  Mr. 
Russell,  (p.  237)  "  to  place  his  coun- 
tryman (Fulton)  on  a  pedestal  where 
an  American  might  have  the  satisfac- 
tion of  doing  homage,  for  one  of  his 
greatest  national  blessings,  to  an  Ame- 
rican, rather  than  a  Briton."  To  Mr. 
Russell's  work  itself  we  must  refer  our 
readers  for  the  able  manner  in  which 
our  author  has  not  less  ably  met  than 
convincingly  refuted  this  attack  upon 
his  countrymen.  Mr.  Russell  has  at 
length  established,  more  fully  than  had 
yet  been  done,  that  to  Great  Britain 
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alone  the  honour  of  the  origin,  and  first 
practical  application,  of  steam  to  navi- 
gation is  undoubtedly  due. 

Our  readers,who  have  heard  Fulton's 
claims  so  often  vaunted,  must  not  sup- 
pose that  its  exhibition  in  Scotland 
consisted  of  one  or  two  imperfect  expe- 
riments that  left  the  question  one  of 
doubtful  utility,  which  was  subsequently 
more  satisfactorily  verified  by  him. 
It  was,  on  the  contrary,  a  real  and 
practical  application,  which  he  saw  at 
"work  in  a  steam-boat  there,  that  in- 
duced him  to  persevere  in  America 
through  many  failures,  satisfied  that 
what  he  had  seen  done  in  Scotland 
might  be  done  in  his  own  country.  Yet, 
even  with  the  benefit  of  drawings  and 
notes  of  Symington's  steam-boat  and 
engine,  and  proportions  of  power  to  ton- 
nage, it  was  only  after  one  or  two 
failures,  (in  comparison  to  Symington's 
boat,)  that  Fulton  could  approach  an 
equal  performance ;  the  usual  attendant 
on  the  man  who  merely  copies,  and 
does  not  originate.  Symington  too  in- 
vented the  engine  that  propelled  his  boat, 
gave  its  proportions,  and  had  it  made 
under  his  own  inspection.  Fulton  was 
dependent  upon  the  talent  of  another 
for  his  moving  power,  which  was  made 
at  an  English  manufactory;  he  was 
saved  all  trouble  or  responsibility  of 
construction;  its  right  performance  was 
guaranteed  by  the  reputation  of  Mr. 
Watt;  to  him  therefore,  he  was  equally 
indebted  for  his  machinery,  as  he  was 
to  Mr.  Symington  for  the  method  of  its 
application.  We  do  not  call  this  in- 
ventive genius ;  at  least  on  this  side  of 
the  Atlantic. 

There  is  much  error  abroad  respect- 
ingFulton's  talents,  and  his  claimson  the 
gratitude  of  mankind ;  and  though  we 
have  not  sought  to  say  severe  things  to 
disturb  the  memory  of  a  man  to  whom 
America  owes  so  much,  it  is  only  when 
it  is  forced  upon  us,  by  people  making 
him  ridiculous,  by  giving  him  attributes 
that  he  did  not  possess,  that  it  is  pro- 
per to  remove  his  statue  from  the  high 
pedestal  it  has  been  placed  on,  and  lift 
it  down  to  its  proper  position.  He  has 
been  all  but  deified  in  America,  as  the 
benefactor,  not  of  that  country  merely, 
but  of  the  whole  human  race.  Judges, 
statesmen,  and  philosophers,  have  vied 
with  each  other,  with  all  ihe  extravagance 
and  enthusiasm  of  an  unsound  discrimina- 
tion, to  enoble  his  memory,  and  to  insist 


that  the  world  at  large  should  do  so  too 
Now  truth  compels  us  to  declare  that 
looking  at  the  dishonest  manner  in  which 
he  sought  to  rob  Symington,  and  arrogate 
to  himself  the  invention  of  steam  naviga- 
tion, there  is  nothing  in  the  character  ot 
the  man,  or  in  his  claims  to  be  considered 
the  benefactor  of  maukind,  to  prevent  us 
expressing  considerable  contempt  for  both. 
Weform  ouropinion  from  a  highly  favour- 
able source, — his  most  enthusiastic  ad- 
mirer, Mr.  Cadwallader  Colden,  who  has 
written  a  pretty  thick  volume  of  his  Life 
and  Inventions;  and  as  the  book  is  rather 
scarce  in  this  country,  we  shall  make  free 
use  of  it  to  give  our  readers  a  fair  estimate 
of  Mr.  Fulton. 

We  find  him  a  mercenary  adventurer, 
going  about  to  the  different  Courts  of 
Europe  to  sell  his  infernal  torpedoes 
to  the  best  bidder,  with  the  most  philo- 
sophical indifference  to  right  and  wrong. 
Taking  a  more  comprehensive,  certainly 
a  more  original,  view  of  the  matter  than 
mankind  generally,  he  seems  to  have 
been  quite  careless  of  such  common 
principles  of  action.     All  he  cared  for 
was  to  try  his  "  prepared  carcasses." 
"  Without  feeling,"  says  his  biographer, 
"  a  partiality  or  enmity  to  either  of  the 
belligerents,  he  was  desirous  of  engaging 
one  of  the  nations  at  war,  to  give  him  the 
opportunity  of  trying  the  efficacy  of  his 
inventions ;'*  which  were  "  to  blow  whole 
ships'  companies  into  the  air,  and  not 
leave  a  man  alive  to  tell  the  dreadful 
catastrophe!"    "  He  was  quite  indiffer- 
ent," continues  Mr.  Cadwallader  Colden, 
"  as  to  the  temporary  advantage  it  might 
give  one  over  the  other.    He  believed 
the  result  would  be  the  permanent  happi- 
ness of  all !"  The  originality  of  his  ideas 
are  here  on  a  par  with  his  humanity ;  but 
fortunately  for  "  whole  ships'  companies," 
the  absurdity  of  his  inventions  prevented 
their  flight  "  into  the  air,"  for  **  the  per- 
manent happiness  of  all !"  His  biographer 
takes  care,  however,  to  tell  us  of  Fulton's 
bitter  hatred  to  the  mother  country,  (a 
hatred  which,  we  fear,  has  unhappily 
increased  in  his  countrymen,  and  con- 
tinues undiminished  to  this  day,)  and  that 
his  object  was  to  destroy  her  maritime  su- 
periority.  Yet  we  find  that  when  France 
ridiculed  his  projects,  he,  notwithstanding 
his  hatred,  as  readily  offered  his  services 
for  British  gold,  to  blow  up  his  former 
friends,  as  he  was  first  paid  by  France  to 
blow  up  our  sailors.     Found  in  this 
country  a  mere  schemer,  as  he  had  been 
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in  France,  he  relinquishes  his  torpedoes, 
and,  hearing'  of  Symington's  success  in 
steam  navigation,  goes  to  Scotland,  and  is 
generously  permitted  to  take  notes  of  the 
steam-boat,  which  is  put  in  motion,  with 
all  the  liberality  of  genius,  expressly  for 
his  observation.  He  then  sneaks  in  dis- 
guise to  Boulton  and  Watt,  for  one  of 
their  engines,  returns  to  America,  and 
carefully  concealing  the  origin  of  steam 
navigation,  permits  himself,  with  all  the 
marks  of  an  inferior  grade  of  mind,  to 
receive  the  honours  of  the  invention ! 
He  had  not  that  noble  independence  of 
spirit,  which  is  inseparable  from  genius  of 
a  high  order ;  he  was  not  manful  enough 
to  own  his  obligations  to  the  man  he  had 
robbed,  and  with  whom  he  promised  to 
share  the  advantages.  His  new  philo- 
sophy of  wholesale  murder  "  for  the 
happiness  of  all,"  his  cool  indifference  as 
to  the  victims  of  his  torpedoes,  and  his 
breach  of  moral  obligation  to  Symington, 
only  leave  to  the  patriotic  mind,  or  in- 
dependent inquirer,  the  doubt  as  to  which 
surpasses  the  other  in  folly  and  baseness. 

With  all  the  boasted  "  success,"  too, 
and  "sound  views  of  theoretic  principles 
and  predictions  "  now  claimed  for  him  by 
Professor  Renwick,  it  is  not  a  little  re- 
markable that  Fulton  himself  displayed  so 
little  sagacious  foresight ;  so  little  of  that 
penetration  into  the  far  future,  which  is 
one  of  the  characteristics  of  genius,  as  to 
think  but  little  of  steam  navigation.  In 
a  letter  to  his  frieud,  Joel  Barlow,  dated 
in  August,  1807,  he  says,  speaking  of  the 
success  of  his  steam  navigation, — "  I  will 
not  admit  that  it  is  half  so  important  as 
the  torpedo  system  of  attack  and  de- 
fence."   Now,  when  we  see  what  steam 
navigation  has  done,  and  is  doing,  and 
that  the  torpedo  system  has  sunk  into  the 
neglect  and  contempt  it  deserves ;  that  it 
was  to  the  last  of  the  two  inventions  he 
devoted  most  of  his  time,  and  which  he 
considered  the  most  important ;  we  can 
only  conclude  that  his  was  not  a  genius 
of  that  calibre  that  could  have  invented 
steam  navigation.   His  originality  was,  in 
truth,  ridiculous,  and  his  usefulness  bor- 
rowed.   There  is,  also,  something  ex- 
cessively amusing  in  the  fact  of  a  man 
spending  years  of  thought  and  labour 
in  preparing  instruments  of  destruction 
which  must  depend  for  their  efficiency 
upon  the  impossibility  of  their  application ! 
British  Men-of-War,  forsooth,  were  to 
be  blown  up  whilst  the  sailors  were  nap- 


ping !  Those  sublime  powers,  whose 
thunders  ever  swept  the  ocean, — Argus- 
eyed  preservers  of*  our  inviolate  isle, — 
were  to  slumber  on  their  shadows,  to  per- 
mit torpedoes  to  be  securely  and  properly 
fastened  under  their  bottoms,  "  to  give 
him  the  opportunity  of  trying  the  efficacy 
of  his  inventions;"  as  little  boys  are  as- 
sured they  can  catch  sparrows  by  salting 
their  tails.  It  has  always  appeared  to  us, 
from  the  above  passage  of  his  letter  to 
Joel  Barlow,  that  Fulton  constantly  felt, 
what  he  well  knew,  that  he  was  not  the 
inventor  of  steam  navigation.  It  was  by 
far  the  most  astonishing  application  the 
world  had  then  seen,  (fir  we  must  look  at 
it  as  it  was  then  considered,  not  as  it  has 
since  been  made  familiar  to  us,)  and,  such 
is  the  constitution  of  the  human  mind, 
that  he  would  have  clung,  with  at  least  as 
much  tenacity,  to  the  more  surprising 
invention  of  the  two,  as  the  more  wonder- 
ful child  of  his  intellect  (especially  when 
its  practicability  had  been  established)  as 
he  did  to  his  absurd  torpedo  system. 

We  would  not,  however,  be  unjust  to 
Fulton's  memory,  though  he  ha?,  and  all 
after  him  have,  sought  so  dishonestly  to 
deprive  our  countryman  of  all  claim  to 
the  origin   of  steam  navigation.  The 
Americans  may  be  properly  proud  of  him. 
He  struggled  nobly  through  many  and 
great  difficulties  to  force  the  iuvention  up- 
on America,  against  the  fears,  prejudices, 
and  ridicule  of  his  countrymen,  long  be- 
fore they  were  prepared,  as  a  nation,  to 
receive  a  benefit  so  vast.    Yet  his  perse- 
verance, compared  with  that  of  Syming- 
ton, who  had  still  more  to  contend  against, 
was  of  a  very  inferior  description    It  was 
the  positive  conviction  of  experience  that 
bore  him  up.  Symington  had  no  instruc- 
tion ;  he  had  to  establish  from  his  own 
sole  and  innate  resources,  a  power  which 
was  then  totally  unknown  in  the  experi- 
ence of  mankind,  the  wonder  of  the  ig- 
norant, and  the  ridicule  of  the  learned : 
his  perseverance  was  the  true  instinct  of 
geniuf.   But  for  Fulton's  efforts  in  Ame- 
rica, his  name  would  never  have  been 
preserved  from  the  ma*s.    Though  his 
fame  is,  therefore,  indisputably  based 
upon  Symington's,  we  do  not  say  that 
through  him  alone  he  claims  to  be  re- 
membered in  his  own  country ;  inasmuch 
as  whoever  introduces  a  valuable  inven- 
tion, through  the  difficulties  encountered 
by  Fulton,  deserves  well  of  his  nation. 
But  beyond  his  own  country,  his  name  i» 
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ecarcely  entitled  to  record.  Fulton  will 
go  down  to  posterity  as  the  benefactor  of 
America ;  Symington,  of  the  world.  The 
former  was  a  man  of  considerable,  though 
not  of  powerful  talents;  of  good  general 
capacity,  but  of  no  genius.  Symington 
was  of  undoubted  genius;  who  saw  clearly 
the  end  to  be  attained,  and  was  able  to 
originate  aod  vary  his  means  to  obtain  it. 
Though  toil  is  as  well  the  attendant  of 
genius  as  of  talent,  yet  will  genius  do 
more  in  a  day  than  talent  in  a  month. 
It  is  the  lightning's  flash  that  pierces  the 
darkest  concealment,  and  lays  bare  the 
hidden  system  of  nature;  talent  is  the 
common  daylight  by  which  every  thing 
may  be  perfected,  but  little  or  nothing 
discovered.  Symington  hewed  his  own 
way  through  the  difficulties  of  science, 
and  by  the  force  of  his  own  powerful 
mind  turned  nature  into  a  new  channel 
and  controlled  her  powers.  Fulton  fol- 
lowed in  the  broad  and  beaten  path  pre- 
pared  for  him :  he  did  but  continue  the 
stream  by  extending  its  bed.  When 
Columbus  showed  how  to  make  the  egg 
stand  on  end,  he  gave  a  fine  example  of 
the  distinction,  with  a  practical  rebuke  to 
the  depredators  of  genius,  by  pointing 
out  how  soon  that  ceases  to  be  a  difficulty 
where  the  way  is  once  discovered. 

We  have  been  led,  unconsciously,  at 
greater  length  than  we  intended,  into  the 
question  of  Symington  and  Fulton's 
claims.  In  thus  awarding  to  Symington, 
alone,  the  distinguished  honour  of  the  in- 
vention of  a  power,  of  equal  importance 
to  the  discovery  of  a  new  world,  and  of 
equal  sublimity  in  its  character,  we  have 
anticipated  claims  of  much  nicer  appre- 
ciation ;  and  if  we  have  arrived  at  a  de- 
cision somewhat  different  to  that  of  Mr. 
Russell,  we  hope  to  show  that  it  is  on 
sufficient  authority  ;  upon  positive  evi- 
dence, us  far  as  it  goes,  and  upon  proba- 
bility where — now  that  Miller,  Taylor, 
and  Symington  are  in  their  graves,  and 
amidst  the  adverse  statements  they  have 
left — probability  alone  remains.  First 
hear  Mr.  Russell,  to  whom  we  give  every 
credit  for  the  pains  he  has  taken  to  come 
at  the  truth  of  the  evidence.    He  says, — 

"  It  hits  been  very  usual  to  attribute  the 
invention  of  the  modern  art  of  steam  navi- 
gation to  Patrick  Miller,  Esq.,  of  Dalswin- 
ton,  in  Dumfries-shire,  in  Scotland.  Two 
competitors  have  contested  his  claim.  We 
shall  soon  see  that  to  no  one  of  the  three  can 
the  palm  be  awarded.    The  creation  of  the 


steam-ship  appears  to  have  been  an  achieve- 
ment too  gigantic  for  any  single  man.  It 
was  produced  by  one  of  those  happy  com- 
binations in  which  individuals  are  but  tools, 
working  out  each  his  part  in  a  great  system, 
of  the  whole  of  which  no  single  one  may 
have  comprehended  all  the  workings.  The 
individuals  who  have  contested  the  title  of 
inventors  of  steam  navigation,  are  Patrick 
Miller,  Jamks  Taylor,  William  Sy- 
mington. 

"After  long  and  patient  examination  into 
the  claims  of  these  parties— after  having 
gone  over  the  papers,  published  and  unpub- 
lished, of  the  parties  advocating  the  claims 
of  each  candidate— after  having  examined 
all  the  individuals  whose  personal  testimony 
to  the  facts  of  the  case  we  have  been  able 
to  obtain — after  weighing  the  circumstances 
in  which  the  evidence  has  been  obtained, 
and  the  testimony  given,  we  have  to  present 
to  our  readers,  as  the  result  of  the  whole, 
this  conclusion,  that  the  art  of  steam  navi- 
gation was  the  joint  invention  of  those  three 
— Patrick  Miller,  James  Taylor,  and  Wil- 
liam Symington;  that  to  their  efforts  the 
world  owes  its  present  advantages." 

Mr.  Russell  then  gives  at  length  the 
particulars  upon  which  he  considers  that 
"  Miller,  Symington,  and  Taylor  arc  the 
three  equal  stars  of  the  constellation  to 
which  the  homage  of  posterity  is  to  be 
paid."  It  would  occupy  too  much  of  our 
space,  and  be,  perhaps,  not  quite  fair  to 
the  publisher,  were  we  to  extract  at  length 
Mr.  Russell's  interesting  account  of  the 
rise  and  progress  of  steam  navigation  in 
Scotland.  We  must  be  content  with  ob- 
serving that  the  experiments  (and  there 
were  only  two  in  which  Miller,  Syming- 
ton, and  Taylor  were  jointly  concerned, 
Symington  having  subsequently  conti- 
nued them  alone,)  took  place,  the  first  on 
the  lake  at  Daiswinton,  Mr.  Miller's  resi- 
dence, in  October,  1788,  with  a  boat  of 
about  four  tons,  and  one-horse  power; 
and  the  second  on  the  2Gth  of  December, 
1789,  at  Lock  16,  on  the  Forth  and  Clyde 
Canal,  with  a  vessel  about  30  tons,  and 
12-horse  power.  Though  these  experi- 
ments were  eminently  successful,  and 
established,  beyond  doubt,  the  practica- 
bility of  steam  navigation,  no  further  ones 
were  made  by  these  parties  jointly ;  the 
engine  was  taken  out  of  the  vessel,  and 
that  was  restored  to  its  former  use  as  a 
pleasure  boat.  The  infant  power  was 
then  allowed  to  sleep  until  1801,  when  it 
was,  under  the  sole  direction  of  Syming- 
ton, again  called  from  its  obscurity,  aud 
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ia  his  hands  alone  displayed  that  vigour 
that  gave  assurance  to  the  world  of  the 
stupendous  giant  it  would  one  day  be- 
come. Miller  and  Taylor,  therefore, 
ceased  to  have  any  connexion,  in  name 
or  otherwise,  with  experiments  in  steam 
navigation,  after  1 789.  It  now  remains 
for  us  to  determine,  from  the  statements 
of  Mr.  Russell,  whether  to  the  three 
jointly,  Miller,  Taylor,  and  Symington, 
or  to  which  singly,  the  honour  of  the  in- 
vention of  steam  navigation  is  fairly  due. 
The  substance  of  our  author's  inquiries 
is  this : — 

Mr.  Patrick  Miller  had  been  engaged 
in  experiments  to  propel  vessels  by  ma- 
nual labour  by  a  crank  turning  a  paddle 
wheel.  In  1787,  he  published  an  account 
of  his  experiments  at  some  length  ;  and, 
amidst  much  matter  useless  to  the  world, 
there  is  this  solitary  gem  : — "  I  have  also 
reason  to  believe  that  the  power  of  the 
steam  engine  may  be  applied  to  work  the 
wheels,  so  as  to  give  them  a  quicker  mo- 
tion ;  and,  consequently  to  increase  that 
of  the  ship.  In  the  course  of  this  sum- 
mer, I  intend  to  make  the  experiment ; 
and  the  result,  if  favourable,  shall  be  com- 
municated to  the  public." 

Mr.  Russell  then  gives  a  narrative, 
drawn  up  by  Mr.  James  Taylor  himself, 
of  his  connexion  with  steam  navigation, 
"the  authenticity  and  genuineness  of 
which  appears  to  us  (Mr.  Russell  ob- 
serves) beyond  a  doubL"  Mr.  Taylor 
says  that,  "in  1783,  he  went  to  live  in 
Mr.  Miller's  family,  as  tutor  to  his  sons; 
that  he  attended  him  repeatedly  in  his 
experiments  in  178G;  and  that,  in  the 
spring  of  1 787,  he  found  the  inefficiency 
of  manual  labour,  on  accouut  of  its  seve- 
rity, in  propelling  the  vessels  by  hand; 
and  he  then  told  Mr.  Miller,  "  that  unless 
he  could  apply  to  them  a  more  command- 
ing power  than  that  of  men,  he  was  afraid 
the  invention  would  be  of  little  use."  He 
answered,  "  I  am  of  the  same  opinion ; 
I  want  a  power  more  extensively  useful, 
which  I  have  not  as  yet  been  able  to  at- 
tain. Now  that  you  understand  the  sub- 
ject, will,  you  lend  me  the  aid  of  your 
head,  and  see  if  you  can  suggest  any  plan 
to  accomplish  my  purpose."  "  It  became 
the  daily  subject  of  our  conversation,  and 
after  beating  over  the  whole  system  of 
mechanics,  I  said,  « Mr.  Miller,  I  can 
suggest  no  power  equal  to  the  steam- 
engine,  or  so  applicable  to  your  purpose.' " 
Mr.  Miller  appears,  however,  to  have 


been  sceptical  for  some  weeks,  but  Mr. 
Taylor  says,  "the  more  he  (Taylor) 
thought  of  the  business,  the  more  he- 
became  satisfied  of  the  propriety  of  ap- 
plying the  steam-engine;"  that  "Mr. 
Miller  at  last  said,  *  Mr.  Taylor,  you 
are  right.  If  we  cannot  accomplish 
the  whole,  (its  application  to  general 
navigation,  as  also  suggested,  says  Tay- 
lor, by  himself,)  we  may  a  part;  but 
will  you  show  me  how  you  will  connect 
the  engine  with  my  wheels,  and  I  will 
think  of  it?'" 

Mr.  Russell  observes,  that  this  con- 
versation took  place  in  17S7 ;  and  that, 
subsequently,  Mr.  Miller  wrote  his 
treatise  on  ships,  from  which  our 
former  extract  is  taken. 

As  Mr.  Miller  nowhere  claims  the 
originality  of  the  idea,  nor  the  method 
of  verifying  it,  but  only  casually 
and  slightly  alludes  to  it,  amidst  other 
matters  he  thought  of  every  import- 
ance, and  to  give  an  account  of  which, 
(not  of  steam  navigation,)  he  expressly 
wrote  his  book ;  and  as  Taylor,  too, 
positively  states  that  Mr.  Miller  not 
only  did  not  originate  the  idea,  but 
asked  him,  previous  to  the  publication 
of  his  work,  "  to  show  him  how  to  con- 
nect the  engine  with  his  wheels,"  we 
may  fairly  dispose  of  Mr.  Miller  as 
having  no  claim  whatever  to  be  consi- 
dered one  of  the  "joint  inventors"  of 
steam  navigation.  He  was  no  more 
the  joint  inventor  of  this  power,  simply 
because  the  experiments  were  made  at 
his  expense,  than  was  Mr.  Boulton  of 
the  steam-engine,  because  he  spent 
between  40  and  50,000/.  in  bringing 
Mr.  Watt's  improvements  to  perfec- 
tion. Both  were  munificent  patrons  of 
the  infant  power,  the  one  on  land,  the 
other  on  the  water ;  though  Miller  is 
entitled  to  a  higher  regard,  since  he 
sought  no  benefit  from  its  adoption. 
To  his  memory  we  cheerfully  accord 
this  rare  praise : — he  was  a  patriot  in 
the  best  sense  of  the  term,  desirous  oF 
his  country's  glory  and  advancement, 
uninfluenced  by  personal  advantages; 
he  was  a  liberal  patron  of  science,  and 
deserves  to  be  held  in  respect  by  all 
good  men  ;  he  was  also  an  ingenious 
experimentalist  in  propelling  boats,  on 
which  he  spent  large  sums,  though, 
previous  to  his  introduction  to  Syming- 
ton, they  were  all  useless.  Much,  there- 
fore, as"  we  esteem  the  memory  of  Mr. 
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Miller,  we  must,  upon  Mr.  Russell's 
own  facts,  sincerely,  but  strongly,  pro- 
test against  our  author  classing  nim  in 
future  as  one  entitled  to  participate  in 
the  honour  of  the  invention  of  steam 
navigation.  We  were  indeed  astonished 
that,  on  no  better  evidence  than  this,  he 
could  award  to  Miller  any  share  in  it. 

As  regards  Taylor's  claim,  we  will 
now  show  that,  though  Miller's  title  to 
be  considered  one  of  the  joint  inventors 
is  so  small  as  to  cast  no  shadow  of  its 
substance,  Taylor's  is  still  less ;  if  it  be 

f>ossible,  indeed,  to  make  out  of  nothing 
ess  than  nothing. 

We  have  seen'that  Taylor  positively 
asserts  that  it  was  he  who  communicat- 
ed the  idea  to  Miller.  In  this  he  is  as 
positively  contradicted  by  Symington, 
who  declares  that,  in  1 787,  Miller  called 
at  Mr.  Mcason's,  (Symington's  patron,) 
to  see  the  working  model  of  a  steam- 
carriage,  invented  by  Symington  in 
1781;  that  a  conversation  en.sued  re- 
specting Miller's  experiments,  (before 
referred  to,)  and  that  he,  Symington, 
then  "stated  his  opinion  to  Mr.  Miller, 
that  a  steam-engine  might  be  con- 
structed which  would  propel  a  vessel, 
by  communicating  a  rotatory  motion 
to  the  paddles  by  the  alternate  action 
of  two  ratchet  wheels,  in  the  same 
manner  as  in  the  model  of  the  steam- 
carriage  then  before  them  ;"  but  that 
"Mr.  Miller  said  he  considered  such  a 
thing  impracticable." 

"The  description  given  of  the  model, 
and  the  manner  in  which  it  was  in- 
tended to  apply  the  power  of  steam, 
seemed  to  convince  Mr.  Miller  of  the 
practicability  of  the  project ;  and  he 
observed, thatif  Mr.  Symington  thought 
he  could  construct  a  steam-engine,  and 
ivork  it  with  safety  on  board  of  a  ves- 
sel, an  experiment  should  be  made,  on 
a  small  scale,  as  soon  as  he  (Mr.  Sym- 
ington) could  possibly  attend  to'  it; 
and  it  teas  explicitly  understood,  that 
the  plan  and  construction  of  the  engine, 
the  mode  of  producing  rotatouj  motion, 
and  the  means  to  be  adopted  for  guard- 
ing against  danger,  were  to  be  left  en- 
tirely to  Mr.  Symington.  Soon  after 
this  conversation,  by  Mr.  Miller's  de- 
sire he  proceeded  to  construct  a  small 


•  Bowie's  Brief  Narrative  and  Affidavits  of  the 
late  Mr.  Symington's  Claims.  Sherwood  aM.t  (V, 
1833.  This,  it  appears,  was  drawn  up  fn>m  Mr. 
Symington's  own  statements,  by  Mr.  Bowie,  his 


engine,  on  a  similar  principle  td 

ONE  FOR  WHICH    HE    HAD  PREVIOUSLY 

procured  a  patent."*  Mr.  Bowie 
then  gives  an  account,  similar  to  Mr. 
Russell's,  of  the  success  of  the  first  and 
subsequent  experiments.  In  opposition, 
however,  to  that  part  of  the  above 
statement,  of  Symington  being  the  first 
to  suggest  the  idea  to  Miller,  we  find 
the  following  letter  from  Symington  to 
Taylor,  of  the  date  of 

"  August  20,  17*7. 

"  I  must  make  some  remarks  upon  your 
summer's  inventions,  which,  if  once  made  to 
perform  what  their  author  gives  tbem  out 
for,  will  undoubtedly  be  one  of  the  greatest 
wonders  hitherto  presented  to  the  world,  be- 
sides its  being  of  considerable  emolument  to 
the  projector.  Great  success  to  you,  although 
overturning  my  schemes  ;  [but  take  care  we 
do  not  come  upon  your  back,  and  run  awny 
with  tbem  by  some  improvement.  Your 
brother  John  gives  a  kind  of  credit  to  your 
report,  whieh,  for  some  reasons,  I  did  not 
discourage.  I  must  conclude,  &c.  &c.] 
(Signed)         "  Wji.  Symington." 

The  part  within  brackets,  taken  from 
the  58th  number  of  Chambers's  Edin- 
burgh Journal,  of  the  9th  of  March, 
183.'$,  we  have  added  to  Mr.  Russell's 
extract.  The  letter  is  there  brought 
forward  to  substantiate  Taylor's  claims 
to  the  sole  invention  of  steam  naviga- 
tion ;  and  we  certainly  never  read  any 
statement  more  evidently  formed  upon 
ex-parte  information,  or  more  clearly 
drawn  up  by  a  partial  hand.  The  pur- 
pose of  the  author  is  defeated  by  his 
zeal ;  it  is  the  advocacy  of  a  rabid  par- 
tisan, not  of  a  truth-seeking  compiler. 
The  editors  of  that  journal  have  un- 
worthily lent  their  talents,  and  a  large 
circulation  of  a  very  useful  and  instruct- 
ive publication,  to  distribute  erro- 
neous information,  unmindful  of  the 
duty  they  owe  to  themselves,  to  the 
public,  or  to  the  neglected  genius  of 
the  dead.  We  will  not  comment  upon 
the  bad  taste  and  want  of  feeling  in 
which  the  writer  attacks  the  memory 
of  poor  Symington.  Being  neither  call- 
ed for,  nor  necessary,  nor  true,  it  only 
reflects  great  discredit  upon  the  party. ' 

Mr.  W.  Svmington  explains  his  fa- 
ther's letter  thus :  -Taylor  had  written 
to  him  an  account  of  some  inventions 
he  thought  of,  for  propelling  vessels 
by  the  reaction  of  water  from  a  pomp 
to  be  worked  by  hand;  a  worthless 
method  that  has  since  been  fruitlessly 
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patented  by  three  or  four  individuals. 
Symington's  "scheme"  which  it  was  to 
•overturn,  if  successful,  was  steam  navi- 
gation, on  which  his  thoughts  had  been 
then  occupied.  Mr.  Bowie,  in  the  Nar- 
rative alluded  to,  says,  "  The  editors  of 
Chambers* s  J ournai  pledged  themselves 
to  prove  their  assertions,  and  boasted 
of  their  possessing  much  documentary 
evidence ;  but  although  requested  to 
redeem  their  pledge,  they  have,  for 
nearly  a  month,  thought  fit  to  maintain 
an  undignified  silence — a  sullen  or  piti- 
ful resource."  And  Mr.  Bowie  "pledges 
himself  to  substantiate  any  statement 
contained  in  his  Narrative."  The  letter 
from  Symington  proves  nothing  against 
his  claims ;  on  the  contrary,  it  gives  us 
the  impression  of  a  mind  laughing  to 
itself  at  the  absurdity  of  Taylor's  in- 
ventions ("  Your  brother  John  gives 
a  kind  of  credit  to  your  report,  which 
for  some  reasons!  did  not  discourage") ; 
also  a  consciousness  of  superiority, 
that,  whatever  Taylor  might  invent, 
he,  Symington,  could  "  run  away  with 
by  some  improvement."  No  one  can 
reasonably  inter  that  it  was  steam  na- 
vigation Symington  was  sceptical  about, 
since  it  was  he  alone  who  had  invented, 
at  that  time,  all  the  means  for  its 
accomplishment.  Mr.  Russell's  own 
statement,  indeed,  completely  refutes 
such  a  supposition,  for  he  observes,  (p. 
189,)  that  when  Mr.  Miller  asked  Sym- 
ington "  as  to  the  practicability  of 
adapting  a  similar  engine  to  that  which 
turned  his  carriage  wheels  to  the  pur- 
ose  of  turning  the  paddle-wheels  of 
Ir.  Miller's  boat,"  "  Mr.  Symington  ap- 
pears to  have  seen  no  difficulty  s  nor 
was  it  likely  he  should  do  so,  for  his 
locomotive  engine  appears,  on  an  ex- 
amination of  its  plan,  to  have  required 
but  little  change  to  adapt  it  to  this  ap- 
plication. Mr.  Symington  seems  at 
once  to  have  expressed  his  confidence 
in  its  applicability."  Now,  looking  to 
the  superior  genius  of  Symington,  as 
an  engineer,  (sufficiently  shown  by  his 
excellent  steam-engines,  and  other  in- 
ventions, as  far  exceeding  any  thing 
that  has  proceeded  from  Taylor,  who 
has  left  absolutely  nothing  behind  to 
prove  that  he  possessed  any  talent 
whatever  in  that  way,) — looking  also  to 
the  fact  that  Symington  was  an  engi- 
neer by  profession,  and  had  already  in- 
vented, as  admitted  in  the  above  extract 


by  Mr.  Russell,  the  means  of  applying 
steam  to  navigation,  we  do  not  think 
that  Symington  would  have  spoken  so 
lightly  of  this  invention,  in  his  letter 
to  Taylor,  had  "  Taylor  written  him  a 
full  account  of  it,"  as  assumed  by  Mr. 
Russell  at  p.  188.   We  think,  too,  that 
had  it  been  really  steam  navigation 
that  Taylor  wrote  about,  the  same 
source,  from  which  the  above  conversa- 
tion was  obtained,  would  have  pre- 
served some  reference,  by  Symington, 
to  Taylor's  communication,  and  to  a 
change  of  opinion  on  further  consider- 
ing it ;  for  Mr.  Russell  says,  no  sooner 
was  it  mentioned  to  Symington,  than 
he  not  only  "saw  no  difficulty,"  but 
that  it  "  teas  not  likely  he  should  do 
so,"  and  he  "  at  once  expressed  his  con- 
fidence in  its  applicability."    Yet  Tay- 
lor, as  well  as  Miller,  was  present  at 
this  conversation!  Though  Mr.  Russell 
is  far  above  any  object  in  the  omission, 
we  think  he  would  have  done  better  had 
he  given  the  concluding  part  of  Syming- 
ton's letter,  which  we  have  added  in 
brackets,because  that  part  certainly  ridi- 
cules the  inventions  referred  to,  what- 
ever they  were;  and  upon  the  above  evi- 
dence, that  Symington  then  possessed 
the  power  of  steam  navigation  in  his 
own  nands,  the  result  of  his  own  simple 
and  beautiful  invention,  we  do  not  think 
our  readers  will  infer  that  he  would 
have  so  spoken  of  it.    Upon  no  rules 
of  evidence  or  induction  are  we  entitled 
to  assume  it.    There  is  no  proof  what- 
ever that  Taylor  wrote  to  him  about 
steam  navigation,  or  that  this  letter  re- 
ferred to  it.    It.  was  first  produced  to 
bolster  up  Taylor's  claims  in  1833, 
when  Symington  was  dead,  and  but  for 
a  casual  conversation  with  his  son 
would  have  left  nothing  to  explain  it; 
so  that,  after  a  lapse  of  forty-six  years, 
one  solitary  letter,  never  previously- 
known  to  be  in  existence,  is  brought  to 
light,  which  might  refer  to  a  hundred 
ridiculous  inventions,  with  far  more 
probability,  (from  so  good  a  judge  as 
Symington,)  than  to  steam  navigation. 
Such  a  document  would  be  scouted, 
even  as  presumptive  evidence,  in  any 
court  of  law  or  equity  in  the  world. 
"  Probability  is  the  guide  of  life,"  we 
are  told  by  one  of  the  closest  reasoners 
of  his  time  (Bishop  Butler).  Look, 
then,  at  the  two  men,  Taylor  and  Sym- 
ington, as  they  have  come  down  to  us 
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in  their  works,  (though  where  to  find 
Taylor's  works,  for  the  comparison,  has 
hitherto  eluded  our  search,)  and  say  on 
which  side  is  the  probability  that  the 
letter  did  or  did  not  refer  to  steam  na- 
vigation ? 

It  is  certain  that  Symington  had 
some  "  schemes"  for  propelling  vessels 
cn  water.  Neither  Taylor  nor  his  ad- 
vocates have  ever  explained  what  these 
*'  schemes"  were,  though  they  have  as- 
sumed that  they  were  not  connected 
with  steam  navigation,  but  that  Taylor's 
inventions  alluded  to  in  Symington's  let- 
ter uere.  Thus  a  new  logic  has  sprung 
np;  improbability  is  assumed  for  Tay- 
lor, and  probability  denied  to  Syming- 
ton. Positive  evidence  is  wanting  on 
Jboth  sides,  and  that  which,  next  to  it, 
carries  the  greatest  weight  in  all  mun- 
dane affairs ;  that  which  we  employ  for 
the  solution  of  many  difficult  questions 
of  the  past  and  future,  is  twisted  from 
its  right  application,  and  most  unphilo- 
sophically  bestowed  in  favour  of  the 
party  least  entitled  to  it.  As  to  Sy- 
mington's letter  in  1S21  (Chambers's 
Journal,  No.  ,r;8)  agreeing  to  give  Tay- 
lor a  share  of  the  invention,  it  was, 
as  stated  "  in  terms  of  our  former  agree- 
ment w  hen  making  experiments  of  sail- 
ing by  the  steam  engine."  Now  no- 
thing is  more  likely  than  that,  as  Sy- 
mington was  not  the  mere  mecha- 
nic called  in  by,  or  employed  and 
paid  by  Miller,  to'make  the  machinery, 
(for  Symington  never  received  a  far- 
thing for  his  services)  he  was  then 
willing  to  give  Taylor,  an  eld  school- 
fellow too,  a  share  of  the  invention,  for 
the  introduction  to  Miller  as  the  means 
of  verifying  it.  Such  terms  are  com- 
mon enough.  What  then  do  w  e  gather 
Jrom  probability,  when  we  pursue  it 
still  further  ?  Chambers's  Journal  ad- 
mits the  talents  of  Symington  at  a  very 
early  period,  when  they  say  he  had 
4t  invented  a  new  con&uuction  of  the 
steam-engine,  by  throwing  off  the  air 
pump,*  being  at  tbe  lime  in  Edinburgh 
Jor  his  education"  It  is  proved  beyond 
^question,  by  the  drawing  in  Mr.  Bowie's 
pamphlet,  that  Symington's  steam-engine, 
.attached  to  his  model  carriage,  invented 


•  This  is  an  error,  as  appears  by  the  drawing  of 
the  original  engine,  which  appeared  in  oar  Maga- 
zine, Vot.  xviii.  1832  ;  and  shows  that  Taylor  really 
knew  nothing  about  the  steam-engine  to  have  made 
*o  egregious  a  blunder. 


in  1 784,  but  not  made  till  1 786,  was  admi- 
rably adapted  to  produce  a  continuous  and 
easy  rotatory  motion.  And  Mr.  Russell 
observes,  too,  tbat  M  Mr.  Symington  had  at 
an  early  period  directed  his  attention  to  the 
improvement  of  the  steam-engine;  and 
his  principal  aim  seems  to  have  been  the 
construction  of  a  compact  and  portable 
steam-engine,  adapted  to  the  production 
of  a  continuous  revolving  motion.  In 
this  attempt  he  was  perfectly  successful." 
Now  here  was  the  first  grand  difficulty 
overcome ;  the  puzzle  of  Smeaton,  Watt, 
and  all  other  engineers  was  solved:  and 
though  the  crank  has  superseded  Syming- 
ton's" ratchet  plan,  as  well  as  Watt's  sun 
and  planet  motion,  and  every  other  sub- 
stitute, (and  very  many  they  were,)  yet 
Symington  had  at  once  removed  the  great 
obstacle, — the  connexion  of  the  wheels 
with  the  engine,  so  anxiously  asked  of  Tay- 
lor by  Miller.  He  had  only  to  apply  the 
same  motion  to  turn  awheel  in  the  water, 
as  he  had  used  to  turn  awheel  on  land,  and 
both  must  go  with  a  speed  proportioned  to 
the  power.  We  certainly  think,  then,  that, 
independent  of  Symington's  positive  as- 
surance, the  probability  is,  that  the  mind 
which  had  originated  the  application,  and 
had  overcome  the  mechanical  difficulty  of 
applying  the  steam-engine  to  propel  on 
land, — that  had  invented  an  engine  for 
the  express  purpose,  an  engine  which 
"was  perfectly  successful,"  was  very 
likely  to  be  the  mind  that  did  first  sug- 
gest* to  Miller  its  application  to  propul- 
sion on  water.  When,  therefore,  Mr. 
Russell  gives  the  authority  of  his  name 
to  the  " authenticity  and  genuineness" 
of  Taylor's  narrati  ,  wc  think  he  goes 
far  beyond  what  »  o  evidence  justifies. 
We  doubt  not  Russell  has  taken 

sufficient  pains  to  satisfy  himself  of  the 
"  genuineness"  <  f  the  document,  but  he 
produces  no  cv;drnce  at  all  of  its  "  au- 
thenticity."* But  it  is  not  our  desire  to 
give  credence  to  one  statement  over  the 
other,  now  that  Taylor  and  Symington 
are  both  dead;  our  readers  must  form 
their  own  opinion  upon  what  evidence 

*  As  seme  of  ocr  industrious  readers  may  not 
have  had  an  opportunity  of  going  into  the  niceties 
of  such  distinctions,  we  give  the  following  ex- 
planation of  bishop  Butler  aa  the  most  cele- 
brated: — "A  book  may  be  genuine  without  being 
authentic;  and  a  book  maybe  authentic  without 
being  genuine.  A  genuine  book,  is  that  which  was 
written  by  the  person  whose  name  it  bears,  as  tbe 
author  of  it.  An  authentic  book,  is  that  which  re- 
lates matters  of  fact  as  they  really  happened."— 
Butler's  Two  Apologies,  p.  183. 
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there  is ;  weigh  it  well  with  the  probabi- 
lities, and  decide  as  they  preponderate. 
For  ourselves,  we  deem  it  of  no  conse- 
quence whatever  to  the  real  merits  of  the 
case,  and  to  Symington's  claim  to  be  con- 
sidered the  inventor,  even  if  the  partisans 
of  Taylor  decide  that  the  idea  first  origi- 
nated with  him ;  for  neither  he  nor  his 
wildest  advocates  claim  the  invention,  or 
arrangement,  of  the  means,  or  any  part  of 
the  machinery,  or  proportions,  that  would 
alone  ensure  success,  and  upon  the  cor- 
rect adaptation  of  which  its  practicability 
entirely  depended. 

Admitting  then,  but  only  for  the  sake  of 
argument,  that  Taylor  suggested  the  idea, 
why  should  he  be  considered  the  inventor 
in  preference  to  Jonathan  Hulls?  He 
went  far  beyond  Taylor,  for  he  actually 
obtained  a  patent  for  his  steam-boat, 
dated  the  21st  of  December,  1726;  and 
in  1737,  published  a  pamphlet  with  a  full 
description  of  it,  and  the  means  of  work- 
ing the  paddle-wheels ;  accompanied,  too, 
with  an  engraving  of  the  steam-boat  hav- 
ing a  ship  in  tow.  This  pamphlet  was 
publicly  sold  in  shops,  and  Taylor  may 
have  seen  a  copy  of  it ;  but,  whether  he 
did  or  not,  he  was  quite  incapable  of  ap- 
plying the  idea,  if  it  were  his  own.  If  a 
mere  idea,  then,  is  to  be  considered  as 
giving  a  claim  to  the  honour  of  an  in- 
vention, Taylor  is  certainly  not  entitled 
to  that  of  steam  navigation,  when  a  pa- 
tent had  been  taken  out  for  it  51  year3 
before,  and  a  pamphlet  published,  fully 
describing  its  application.  For  full  ex- 
tracts from  it  we  refer  our  readers  to  Mr. 
Russell's  book. 

Taylor,  then,  having  neither  given  the 
capital,  nor  ingenuity,  to  Symington,  to 
carry  out  the  thought,  and  being  super- 
seded by  Hulls  in  the  idea,  if  original, 
has,  in  our  opinion,  far  less  claim  than 
Miller,  (who,  at  any  rate,  advanced  the 
money  for  the  experiments,)  to  be  con- 
sidered as  one  of  the  "joint  inventors" 
of  steam  navigation ;  nor  is  he  one  to 
whom  the  world  is  in  any  degree  indebt- 
ed. We  cannot,  therefore,  but  express 
our  regret  that  for  a  woik  of  reference, 
like  the  Encyclopaedia  Britanuica,  des- 
tined to  hold  a  lasting  place  in  our  libra- 
ries, Mr.  Russell  has  not  discriminated 
his  own  evidence,  with  a  sounder  judg- 
ment, and,  in  a  matter  of  so  much  im- 
portance, disposed  more  justly  the 
claims  of  Miller,  Taylor,  and  Symington. 

The  real  claim  has  always  appeared  to 


us  where  no  one  has  ever  thought  of  in- 
vestigating it,  between  Jouathan  Hulls 
and  William  Symington ;  between  these 
two  individuals  and  no  others.  One  was 
the  first  who,  ever  in  this  world,  really 
and  truly  suggested  the  idea,  and  fairly 
brought  that  idea  before  the  public :  the 
other  was  the  first  who  ever  really  and 
truly  embodied  that  idea,  though  we  be- 
lieve Symington's  steam-carriage  sug- 
gested to  him  steam  navigation  i.lso.  Sy- 
mington it  was  who  first,  of  all  mankind, 
showed  it  practically  to  the  world  ;  who 
alone  persevered  in  it  in  1801 — 2,  and  in 
3,  on  a  much  larger  scale ;  from  whose 
success  Fulton  took  it  to  America ;  from 
whom  it  rose  into  importance,  and  from 
whom  its  rise  and  progress  are  clearly  to 
be  traced.  All  "ideas,"  "suggestions," or 
other  nibblings  previous  to  its  verification 
came  to  nothing,  and  are  lost  in  the  ha2e 
and  uncertainty  of  the  past.  Symington, 
alone,  had  the  originality  and  boldness  to 
grasp  the  giant,  whom  he  conquered,  and 
made  subservient  to  the  purposes  of  man. 
Miller  and  Taylor's  claims  to  the  joint 
invention  are,  in  truth,  so  weak,  that 
nothing  but  the  injudicious  flattery  of 
friends  could  have  induced  them  to  vamp 
up  any  thing  so  futile,  and  to  leave  state- 
ments which  have  deceived  others.  Both, 
perfectly  incapable  of  inventing  the  means, 
see  the  very  thing  invented  by  au other, 
get  him  to  put  it  into  a  boat,  leave  every 
arrangement  to  him,*  find  it  answers  ad- 
mirably, and  then  separately  claim  and 
dispute  the  priority  of  an  invention  which 
belongs  to  neither !  It  is  not  the  man 
who  throws  out  a  loose  hint  that  this  and 
that  thing  may  be  done,  or  who  talks 
about  if,  but  he  who  does  it— who  brings 
it  before  our  eyes — who  says  to  the  world, 
"  there  it  is,  examine  its  action  ;  now  we'll 
light  the  fire,  and  you  shall  sec  it  shall 
do  what  I  say  it  can  do."  It  is  all  the 
difference  between  the  real  aud  the  ideal. 
The  first  creates  a  new  power,  the  other 
only  fancies  it.  The  former  has  the  high- 
est order  of  talent ;  he  overcomes  all  the 
difficulties  of  an  unattempted  science  ;  of 
that  which  is  new  to  man  ;  which  human 
intellect  never  yet  attempted  j  where 
there  is  no  experience  for  his  guide;  no 

•  Miller  writes  thus :— "  To  the  Carron  Company, 
Gth  June,  17S!).— Gentlemen,  the  bearer,  Mr.  Wil- 
liam Symington,  is  employed  by  me  to  erect  a 
steam  engine  for  a  double  vessel,  which  he  proposes 
to  have  made  at  Carron.  I  have,  therefore,  to  beg 
that  you  will  order  the  engine  to  be  made  according 
to  hit  direction!,"  &c— See  p.  193,  Mr.  Ku&selrV 
work. 
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'books — nothing  but  the  resources  of  his 
own  mind  from  which  to  draw  instruction 
or  encouragement.  The  probable  he  ren- 
ders practicable,  the  dangerous  safe;  he 
explores  his  way  in  an  unknown  country, 
and  others  follow  in  the  path  he  has 
cleared  by  his  own  unaided  efforts.  Now 
although  we  place  Jonathan  Hull's  claim 
to  the  invention  of  steam  navigation,  im- 
measurably above  that  of  either  Miller  or 
Taylor,  yet,  as  his  plan  was  never  carried 
into  effect,  and  as  no  steam-boat  ever 
moved  on  British  waters  until  Symington 
took  the  science  in  hand,  to  Symington 

ALONE  WB  AWARD  THE  HONOUR  OF  BEING 
THE  SOLE  INVENTOR  OF  STEAM  NAVIGA- 
TION. Neither  do  we  feel  the  least  doubt 
that  sooner  or  later  posterity  will  confirm 

Between  the  claims  of  the  mere  pro- 
jector, and  him  who,  by  the  slow  course 
of  toil  and  labour,  discovers  and  adapts 
means  to  ends,  and  makes  an  invention 
practically  useful  to  man,  which  before 
was  doubtful,  it  is  not,  we  think,  dif- 
ficult to  decide  to  whom  the  gratitude 
of  the  world  is  due.  Before  Columbus 
discovered  America,  Seneca  predicted 
it,  and  the  North-men  visited  it  in  the 
tenth  century.*  Yet  though  thus  fore- 
told, and  though  thus  touched  and 
made  certain,  to  Columbus  is  due  the 
honour  of  the  discovery.  He  directed 
public  attention  to  another  hemi- 
sphere ;  by  his  exertions  and  genius 
it  was  rendered  available;  and  from 
him  flowed  that  stream  of  enterprise 
to  the  new  country,  which,  like  steam 
navigation  from  Symington,  has  since 
continued  to  enlarge.  If  mankind  were 
not  so  to  determine,  the  claims  on  the 
gratitude  of  posterity  would  be  so  va- 
rious, and  uncertain,  (for  the  idea  of 
every  invention  we  ever  read  of  has 
been  disputed,)  that  none  would  be 
given  to  any.  Mr.  Watt's  separate 
condenser  is  disputed ;  and  Newcomen 
gave  him  the  beam,  piston,  and  elastic 
packing,  cylinder  vacuum  to  work  the 
engine  by,  condensation  by  injection, 
valves,  and  buckets;  much  more  in- 
deed than  "Watt  added  to  it.f  Yet 


•  8ee  "  The  discovery  of  America  hy  the  North- 
men in  the  Tenth  Century."  By  J.  T.  Smith.  It 
appears  quite  authentic,  that  five  centuries  before 
Columbus  set  his  foot  on  America,  it  had  been  vi- 
sited frequently  by  these  Northmen. 

t  M.  Arago  has  erroneously  attributed  inventions 
to  Mr.  Watt  which  belong  to  Savery  and  New- 
comen. See  Hugo  Reid's  pamphlet  on  the  mis- 
take* in  Arago's  EJoge. 


"Watt  made  it  that  machine  which,  su- 
perior to  the  paradoxical  lever  of  Ar- 
chimedes, has  in  reality  moved  the 
world.  To  him  are  statues  properly 
raised,  and  he  receives  the  admiration 
and  gratitude  of  the  whole  civilized 
earth.  If  we  were  to  enumerate  all  the 
analogous  cases  that  are  familiar  to  us, 
we  should  far  exceed  our  limits.  We 
have  given  two  of  the  most  remarkable 
instances,  and  we  ask  for  Symington, 
the  gratitude  of  posterity  as  the  first 
who  practically  directed  attention  to 
steam  navigation — who  gave  to  it  that 
certainty  which  is  now  doing  so  much 
for  mankind — and  from  whom  its  in- 
calculable benefits  have  been  derived. 

We  make  no  apology  for  the  length 
to  which  we  have  gone  in  our  en- 
deavours to  rescue  Symington's  me- 
mory from  a  partial  oblivion,  and  to  re- 
fute the  claims  of  those,  who,  without 
any  of  his  talent,  would  deprive  him  of 
his  just  honours.  We  proceed  shortly 
to  show  his  remarkable  judgment  in 
his  first  attempts  in  steam  navigation. 

Mr.  Russell  (at  p.  191)  observes,  in 
giving  an  account  of  the  second  expe- 
riment (1789),  that  "the  vessel  teas 
propelled  with  perfect  success  at  the 
rate  of  nearly  seven  miles  an  A  our, 
being  about  as  great  a  velocity  as  it  has 
been  found  possible  to  obtain  by  steam 
boats  on  canals,  even  at  the  present  day  J* 
Our  author  lays  a  proper  stress  upon 
this  fact  in  his  italics.  The  judicious 
proportions  of  power  to  tonnage,  (yet 
unsettled  among  our  first  engineers  and 
men  of  science)  showed,  at  that  early 
period,  combinations  of  a  very  high 
order.  Seldom  indeed,  if  ever,  do  Buch 
early  experiments  so  completely  esta- 
blish the  object  in  view.  In  Mr.  Russell's 
chapter  on  "  The  Theory  and  Practice 
of  Modern  Steam  Navigation,"  he  ob- 
serves:— 

"  To  construct  a  perfect  steam -vessel,  it 
is  necessary,  first,  to  make  a  perfect  ship  ; 
secondly,  to  construct  a  perfect  steam- 
engine  and  boilers  of  a  very  complete  de- 
scription ;  thirdly,  to  apply  a  propelling 
apparatus  of  the  most  appropriate  descrip- 
tion ;  and,  finally,  to  combine  the  whole  of 
those  in  a  well-proportioned  whole.  Now 
to  construct  a  perfect  ship  is  of  itself  a 
problem  of  the  highest  order,  requiring  a 
combination  of  the  most  profound  resources 
of  analysis,  with  the  highest  practical  saga- 
city; a  problem  on  which  the  reasoning  of 
the  mathematician,  and  the  tact  of  the 
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artist,  have  long  been  engaged,  with  few  ex- 
amples of  complete  success.   To  construct 
a  sufficient,  effective,  powerful,  durable,  and 
safe  engine  and  boilers,  for  marine  pur- 
poses, is  a  problem  more  easy,"  (though  it 
was  not  in  1788  and  1801,  when  far  less 
was  known  of  the  construction  of  an  engine 
and  boilers  of  this  kind  than  the  art  of  ship 
building,)  "yet  one  in  which  has  been  en- 
countered  continual   failure.     Then  the 
means  of  propelling  the  vessel  over  the  ele- 
ment on  which  it  floats,  give  rise  to  ques- 
tions in  the  resistance  of  fluids,  which  all 
the  resources  of  hydrodynamic  science  in  the 
hands  of  the  ablest  mechanical  philosophers 
of  the  last  century  have  failed  to  resolve. 
Then,  last  of  all,  the  combination  of  all  of 
these  together,  in  the  best  possible  way  to 
bring  about  the  precise  effect  desired,  is  a 
problem  still  more  arduous ;  and  all  the 
skill  of  the  analyst,  the  geometer,  the  me- 
chanical philosopher,  the  naval  architect, 
the  engineer,  mechanic,  and  the  sailor,  if 
combined  in  a  single  individual,  or  concen- 
trated on  a  single  object,  are  not  more  than 
sufficient  to  the  arduous  task  of  directing 
the  wealth,  enterprise,  and  resources  of  this 
country,  in  the  attempt  to  render  available 
to  her  own  prosperity,  and  the  interests  of 
the  human  race,  this  most  admirable  of  all 
her  creations." 

Nothing  we  could  say  of  Mr.  Sy- 
mington's genius  could  go  beyond  this 
tacit  admission  of  it ;  for  it  shows  how 
admirably  must  have  been  united  in  him 
these  qualities,  to  have  produced,  fifty- 
two  years  ago,  results,  in  a  second  ex- 
periment, equal  to  what  are  obtained 
in  the  present  day. 

We  have  before  observed  that  after 
this  time  Miller  and  Taylor  ceased  to 
have  any  concern  in  Steam  Navigation. 
Why  was  this  ?  Because  they  had  no- 
thing to  do  with  the  invention.  It  is 
but  reasonable  to  conclude  that  any 
individual  of  that  period,  wishing  to 
take  up  the  new  power,  would  apply 
for  the  assistance  of  the  one  who  was 
generally  considered  the  inventor.  Sym- 
ington's reputation  had  no  doubt  spread, 
for  in  1801,  after  an  interval  of  twelve 
years,  Thomas  Lord  Dundas  requested 
his  assistance.  His  Lordship  did  not 
apply  to  either  Miller  or  Taylor,  yet  we 
are  sure,  if,  at  this  time  any  one  were  to 
establish  the  practicability  of  electro- 
magnetism,  and  render  it  evidently 
available  as  a  moving  power,  we  should 
not  only  consider  him  the  inventor  to 
all  intents  and  purposes  notwithstand- 
ing all  previous  attempts,  but  should 
apply  to  him  as  the  most  efficieat  to 
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superintend  a  similar  machine.  Yet 
were  we  to  claim  the  invention,  because 
we  paid  or  employed  the  inventor,  we 
should  be  as  justlv  ridiculed  now,  as 
we  ridicule  the  claims  of  others  on 
the  same  ground.  Had  not  Syming- 
ton, then,  been  the  real  inventor, 
we  do  not  suppose  Lord  Dundas  would 
have  applied  to  him  in  preference  to 
the  true  inventor.  He  considered  him, 
no  doubt,  the  inventor,  and  on  that  ac- 
count alone  employed  him.  Mr.  Sym- 
ington planned  and  superintended  the 
building  of  the  vessel  and  the  con- 
struction of  the  engine  without  any  in- 
terference, the  cost  of  which,  with  the 
experiments,  was  about  £7,000,  so  that 
Lord  Dundas  must  have  placed  con- 
siderable confidence  in  his  capacity  and 
judgment.  The  vessel  was  a  tug, 
named  the  Charlotte  Dundas,  in  honour 
of  his  Lordship's  daughter,  was  80  tons 
burthen,  worked  at  a  speed  exceeding 
six  miles  an  hour  on  the  Forth  and 
Clyde  Canal,  and  was  the  one  from 
which  Fulton  derived  his  information  in 
July,  1801,  as  before  detailed  in  the  ex- 
tract in  our  No.  930.  This  boat  proved, 
on  a  still  larger  scale  than  before,  the 
certainty  of  Steam  Navigation  ;  but 
owing  to  the  supposed  injuries  to  the 
hanks  of  the  canal  it  was  laid  up. 
Fulton  was,  however,  making  a  rare 
harvest  in  America  with  Symington's 
invention,  and  it  was  not  until  1812 
that  a  steam  boat  again  moved  on 
British  waters.  This  was  the  Comet, 
built  by  Bell,  but  not  until  three  steam- 
ers were  running,  with  the  pride  of  in- 
dependence, against  the  powerful  cur- 
rents of  American  rivers.  For  so  long 
a  period  was  one  of  our  most  valuable 
inventions  allowed  to  lie  dormant  in  the 
land  of  its  origin. 

We  cannot  refrain  here  from  noticing 
what  the  American  claimants  to  the  in- 
vention of  Steam  Navigation  may  not 
thank  us  for  dragging  from  its  obscurity. 
We  have  met,  among  our  researches, 
the  following,  in  the  Transactions  of  the 
American  Philosophical  Society, vol.  vi. 
p.  96.  It  had  been  referred  to  a  Com- 
mittee of  Inquiry  in  1803,  to  report 
on  the  practicability  of  Steam  Navi- 
gation. Mr.  B.  H.  Latrobe  read  to 
result  in  a  report,  in  which  he  says  :h 

"  A  sort  of  mania  brgan  to  prevail,  which 
indeed  has  not  yet  entirely  subsided,  for  im- 
pelling  boats  by  steam  engines.  Dr.  Frank- 
lin proposed  to  force  forward  the  boat  by  the 
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unmedute  actum  of  the  steam  upon  the  religion  thundered   tbeir  anathemas 

.  "  .          .  from  the  pulpit  that "  it  came  from  the 

At  this  very  time,  when  Steam  Navi-  hands  of  the  devil,  and  was  of  infernal 

gation  was  thus  ridiculed  by  the  Amer-  invention."   Dr.  Wagstaffe,  the  most 


leans,  it  had  been  established,  as  we 
have  seen,  long  before  by  Symington. 
As  regards  some  experiments  in  1783 
by  Fitch,  on  the  Delaware,  and  by 
Rumsey,  also  an  American,  on  the 
Thames,  which  some  more  zealous  than 


learned  physician  of  his  day,  joined  in 
the  public  execration,  and  condemned 
it  The  Royal  Academy  in  France 
pronounced  it  in  1745  "murderous, 
criminal,  and  magical."  Dr.  Jenner, 
who  by  the  introduction  of  vaccination 


the  rest  for  American  glory  have  brought    became  the  saviour  of  millions  of  hu- 

forward,  thpv  a r*>  Knn/ii »V>  r„_  msn  Kaintfc    «..»».  e       _    i  a:  


forward,  they  are  beneath  notice:  for  it 
appears  that  their  only  claim  to  origin- 
ality was  their  impracticability. 

After  Bell's  Comet  in  1812,  the  pro- 
gress of  Steam  Navigation,  though 
very  slow,  was  progressive.  It  was 
not  until  1818  that  sea  voyages  were 
performed  by  steam,  being  fi  rst  estab- 
lished in  that  year  by  Mr.  David  Na- 
pier. From  this  period  its  increase 
being  a  matter  of  undisputed  history, 
does  not  require  further  notice  from 
us  here.  Having  now  established,  as 
we  think,  Mr.  Symington's  claim  to  the 
sole  honour  of  the  invention  of  Steam 
Navigation,  we  cannot  let  the  opportu- 
nity pass  without  saying  a  few  words 
on  the  deplorable  neglect  he  experi- 
enced. 

It  was  from  no  imperfection  of  cha- 
racter in  Symington  that  he  formed 
one  among  the  many  victims  of  genius 
who  have  the  misfortune  to  live  before 
their   time.    Perhaps  some   of  our 
readers  imagine,  in  the  simplicity  of 
their  natures,  that  the  steam-boat  of  this 
unfortunate  man  of  genius  could  not 
have  been  successful,  or  the  men  of 
science  of  his  day  would  have  encou- 
raged its  introduction.   Do  they  know 
so  little  of  human  nature  as  to  suppose 
that  even  at  this  time  an  individual  has 
only  to  show,  by  actual  experiment, 
that  an  invention  is  really  a  good  thing, 
to  have  it  readily  patronized?  We  have 
but  to  call  to  mind  a  few  analogous 
truths  from  the  historv  of  science  in 
otherdepartments,  to  show  that  Syming- 
ton only  experienced  the  prejudice  and 
perversity  common  to  all  ages.  The 
illustrious  Harvey  was  ridiculed  and  in- 
jured in  his  profession  by  his  discovery 
of  the  circulation  of  the  blood.  The 
beautiful  Lady  Mary  Montague,  who 
practised  on  her  own  children  the  first 
"engrafting"  or  inoculation  for  the 
small  pox,  which  she  learnt  in  Turkey, 
was  hooted  in  the  streets  as  an  un- 
natural mother,  and  the  ministers  of 


man  beings,  was  for  a  long  time  in- 
jured to  a  great  extent  in  pocket  and 
reputation !  The  opposition,  indeed,  to 
his  discovery  was  so  rancorous  as  to 
be  scarcely  credible,  when  we  read  of 
it  now.  The  use  of  bark  and  antimony 
was  prohibited  by  the  incorporated 
bodv  of  French  physicians.  Watt 
could  only  introduce  his  steam-engines 
by  giving  them  for  nothing,  and  con- 
tenting himself  with  a  third  of  the 
saving  in  fuel.  Though  mines  in  Corn- 
wall were  all  but  ruined,  whilst  others, 
using  his  engines,  were  recovering  from 
a  load  of  debt,  still  were  they  intro- 
duced with  the  greatest  difficulty,  and 
but  for  the  Act  of  Parliament  renewing 
his  patent  for  twenty-five  years,  Boul- 
ton  and  Watt  would  probably  have 
been  bankrupts.  Sir  Joseph  Banks  in 
England,  and  the  Philosophical  Society 
in  America,  ridiculed  Steam  Naviga- 
tion and  called  it  "  a  mania."  Fulton, 
in  his  own  glowing  description  of  his 
successful  experiments  communicated 
to  Judge  Story  says:— 

41  The  boat  continued  to  move  on— all 
were  still  incredulous — none  seemed  willing 
to  trust  the  evidence  of  their  own  senses. 
We  left  the  fair  city  of  New  York,  we  pass- 
ed through  the  romantic  and  ever-varying 
scenery  of  the  highlands;  we  descried  the 
clustering  houses  of  Albany  ;  we  reached  its 
shores ;  and  then,  even  then,  when  all  seemed 
achieved,  I  was  the  victim  of  disappointment. 
Imagination  superseded  the  influence  of  fact. 
It  was  then  doubted  if  it  could  be  done  again, 
or,  if  done,  it  was  doubted  if  it  could  be  made 
of  any  great  value."* 

In  later  times  : — "  I  was  considered 
mad,"  says  Mr.  G.  Stephenson,  "  when 
I  spoke  of  a  speed  of  twenty  miles  an 
hour  by  railway."  «  It  is  far  from  my 
wish,''  says  Mr.  N.  Wood,  in  his  pub- 
lished opinion  of  locomotives,  to  the 
Directors  of  the  Stockton  and  Darling- 
ton Railway : — 

"  To  promulgate  to  the  world  that  the 

•  Panegyric  pronounced  on  Fulton,  by  Judge 
Story  at  the  Mechanics'  Institution  at  Boston. 
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ridiculous  expectations,  or  rather  professions, 
of  the  enthusiastic  spcculatist,  will  be  realixed, 
and  that  we  shall  tee  engines  travelling  at 
the  rate  of  twelve,  sixteen,  eighteen,  or 
twenty  miles  an  hour.  Nothing  could  do 
more  harm  towards  their  adoption  of  general 
improvement,  than  the  promulgation  of  such 
rums  ens*." 

The  well-considered  opinion  of  men  of 
no  inconsiderable  talent,  of  the  impossi- 
bility of  steamers  plying  across  the  Atlan- 
tic, is  too  recent  to  be  forgotten.*  And 
to  bring  down  this  mass  of  bigotry  and 
prejudice  to  a  still  later  period,  such 
writers  as  those  of  the  Athenseum  have 
dogmatically  opposed  all  inquiry  into  the 
facts  of  Mesmerism,  because  they  could 
not  account  for  them.    In  saying  this  we 
in  no  degree  pass  an  opinion  of  its  truth, 
but  simply  reprobate  such  disgraceful  and 
lamentable,  displays  of  narrow-mindedness 
in  journalists  of  so  much  talent.  To  attempt 
to  stifle  investigation  into  any  science,  and 
particularly  into  one  that  offers  for  inquiry 
facts  for  its  support  that,  as  far  as  they  go, 
seem  indisputable,  is  a  mode  of  working 
upon  the  public  mind  so  unphilodophical, 
so  opposed  to  that  progress  of  inquiry 
which  is  continually  bringing  new  truths 
to  light,  that  it  deserves  always  to  be 
exposed,  to  warn  the  public  against  re- 
ceiving advice  that  would  turn  man- 
kind again  into  bigots  and  persecutors. 
Nature  is  not  yet  exhausted  of  its  millions 
of  mysteries,  all  resolvable,  doubtless,  to 
unity.    Let  us,  then,  adopt  in  their  dis- 
covery, as  the  maxim  of  the  philosophic 
mind,  Sir  John  Herschell's  beautiful  de- 
finition of  the  character  of  the  true  philo- 
sopher,— "  Hope  all  things  not  impossible, 
and  believe  all  things  not  unreasonable.'* 

We  have  here  shown  some  of  the  fearful 
barriers  that  are  ever  opposed  to  geuiu*. 
Yet  there  is  an  ardour  of  pursuit  in  the 
robust  mind  that  feels  the  inward  prompt- 
ings too  vigorous  to  be  repressed,  that 
imparts  a  bounding  and  continuous  impure 
sufficient  to  surmount  all  difficulties.  There 
is  so  much  power  in  truth,  such  inherent 
virtue  in  it,  that  no  good  thing  ever  yet 
failed  to  make  its  way,  and  inventors  have 
at  least  the  consolation  that  no  invention 
worth  surviving  can  ever  be  lost  to  the 
world  through  the  prejudice  and  opposi- 
tion of  mankind.  Only  let  the  thing  be 
good,  and  we  defy  its  oblivion  :  sooner  or 


•  This  opinion  has  been  generally  attributed  to 
Dr.  Lardnvr;  but  we  have  been  assured  he  did  not 
say  so.  What  he  said  at  the  Meeting  of  the  British 
Association  at  Bristol,  in  1836,  was  maliciously  or 
erroneously  reported;  and  thence  went  the  round. 
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later  it  must  prevail :  it  is  only  a  ques- 
tion of  time. 

In  our  first  extracts,  we  showed  that 
though  Livingstone  was  assisted  by  Mr. 
Brunei,  now  Sir  M.  I.  Brunei,  he  could 
effect  nothing  with  steam  navigation.  Dr. 
Franklin  could  do  nothing  with  it.  The 
Marquis  de  Jouffroy,  iu  France,  failed 
there.  Earl  Stanhope,  in  1795,  was  scarcely 
more  successful.    Yet  Symington  did 
succeed  from  the  very  first :  he  was  as 
successful  in  1 789  as  any  one  has  been 
since,  under  the  same  circumstances. 
Let  us,  then,  accord  to  Symington  his 
fair  praise,  when  we  find  that  neither  of 
such  men  as  Dr.  Franklin,  nor  Sir  M.  I. 
Brunei,  both  minds  of  considerable  ca- 
pacity, the  last  deservedly  eminent  too  in 
mechanical  and  constructive  science,  could 
solve  the  difficulty.    When  the  rich  and 
celebrated  fail,  it  is  by  so  much  the  more 
arduous  for  the  poor  artisan,  for  one  un- 
known to  fame  and  fortune,  to  convince 
the  world  of  success ; — it  will  not  believe 
him.  So  was  it  with  the  poor  Symington  : 
he  had  no  wealth,  and  then  no  name. 
And  yet  he  lived  in  an  age  as  little  steeped 
in  prejudice  as  any  ;  an  age  of  fearful  and 
wonderful  moral  and  physical  revolution ; 
an  age  more  distinguished  by  remarkable 
men  than  any  previous  era  of  the  world. 
In  every  branch  of  human  exertion — me- 
chanics, constructive  science,  invention, 
discovery,  history,  enterprise,  astronomy, 
medicine,  anatomy,  chemistry,  the  fine  arts, 
sculpture,  painting,  music,  engraving, 
moral  philosophy,  romance,  poetry,  the 
stage,  the  senate,  the  bar,  the  army  and 
navy, — the  great  men  and  great  authors 
that  diffused  the  brilliant  rays  of  their 
genius  over  the  world  in  the  latter  half 
of  the  18th  century,  and  beginning  of  the 
present,  (natives  of  the  different  coun- 
tries of  Europe,  though  chiefly  of  Great 
Britain,)  will  never,  perhaps,  be  again 
equalled  for  the  magnitude  and  usefulness 
of  their  discoveries, or  the  enjoyment  they 
have  left  for  countless  generations.  Let 
our  readers  call  up  the  great  names  that 
appeared  upon  the  stage  in  that  time,  and 
they  will  own  that  there  were  giants  indeed 
on  the  earth  in  those  days.    Where  now 
are  their  equals  ?  We  almost  deem,  when 
we  look  at  the  dwarfs  in  intellect  of  the 
present  day,  for  the  comparison,  that  Na- 
ture, tired  of  the  efforts  she  had  made,  had 
ceased  from  her  labours,  and  produced  a 
1  ull  in  the  intellect  of  nations.  And  vet  it  is  a 
melancholy  reflection,  that  of  the  illustrious 
departed,  if  we  except  Watt,  those  who  are 
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in  the  present,  and  who  will  be  in  a  future 
age,  most  held  in  remembrance  for  their  im- 
perishable works,  those  whose  genius  was 
the  most  rare  and  unquestionable,  those 
to  whom,  for  the  refinement  of  the  in- 
tellect and  the  enjoyment  of  life,  man- 
kind owe  the  most,  should,  though  so 
different  their  lives,  share  an  end  equally 
deplorable.  Lord  Byron  lived  his  short 
time  unhappy,  and  died  in  the  prime  of 
life,  more  from  a  blighted  spirit,  than  any 
other  cause.  Walter  Scott  had  his  share 
of  the  fatal  gift  of  genius  ;  he  lived  hap- 
pily, but  his  sun  set  in  clouds  and  dark- 
ness, aud  he  long  lingered,  a  melancholy 
wreck  of  a  mighty  mind.  Symington,  too, 
died  in  poverty  and  neglect,  after  suffer- 
ing much  and  severe  distress.  To  be 
"illustrious  and  unhappy"  would  seem  al- 
most synonymous  ;  for  if  we  consider  the 
men  of  genius  in  any  age  and  country,  mi- 
sery seems  to  be  to  them  the  rule — and  the 
greater  the  genius,  the  loftier  the  degree 
— happiness  the  exception. 

The  Poet,  with  a  wide  sweep  of  obser- 
vation, has  well  delineated  their  fate,  in 
the  following  lines  of  equal  bitterness 
and  truth : — 

"  If  ye  would  pather  laurels  to  your  name, 

lie  illustrious,  and  live  unhappy  : 

Such  is  the  solitary  path  to  fame. 

Over  a  worn-out  mind,  from  peace  to  flee, 

The  slave  of  Renius,  not  its  lord  to  be. 

Thy  very  virtues  to  thy  fate  impel ; 

Earth  hath  no  haven  of  repose  for  thee  : 

Crush  the  wild  throb  ere  yet  it  break  its  shell, 
And  give  thy  heart  s  peace  over  to  an  earthly 
hell  l" 

Yet  we  know  that  the  aspirings  of 
genius  are,  for  some  wise  purpose,  irre- 
pressible. Though  the  hieroglyphics 
with  which  nature  has  recorded  her  mys- 
teries are  destined  to  be  unravelled  only 
by  those  who  must  become  martyrs  in 
the  discovery,  individuals  are  never 
wanting  for  the  sacrifice.  The  fate  of 
others  may  warn,  but  it  never  deters. 
It  is,  indeed,  a  mysterious  dispensation, 
that  those  who  interpret  the  designs  of 
Divine  Providence,  in  the  discovery  of 
its  secrets,  should,  like  Moses  on  Mount 
Pisgah,  be  permitted  only  to  see.  Seldom 
do  they  partake  in  the  blessings  they 
confer ;  they  sow  the  seed,  but  the  next 
generation  reap  the  harvest.  They  lift 
the  veil,  they  penetrate,  they  disclose; 
but  the  present  flows  through  their  hands 
without  pleasure  ;  they  toil,  and  die  early, 
or  if  old  age  comes,  it  comes  without 
provision  for  its  wants.  Seeing  this,  we 
may  perhaps  hope  that  the  insight  into  the 


rewards  that  await  the  inventors  of  the 
useful  arts  in  the  Elysium  of  Virgil  was 
no  fiction  of  the  heathen  poet,  but  a 
portion  of  that  inspiration  which  is  con- 
fined to  no  age.  But,  since  the  heirs  of 
genius  do  partake  in  this  life  of  the 
misery  entailed  with  the  inheritance,  let 
us  who  draw  our  benefits  from  their  mis- 
fortunes, appease  their  manes,  by  doing 
justice  to  their  memories:  let  us  go 
farther  when  we  can,  and  assist  the  fami- 
lies of  those  whose  fathers'  poverty  has 
bequeathed  them  to  our  care. 

Look  first  at  what  Symingtou  has  done 
for  us.    Steam  navigation  has  covered 
the  whole  habitable  globe  w ith  its  cloudy 
presence,  alike  the  wonder  of  the  savage, 
and  the  admiration  of  civilized  man. 
Rapid  rivers  were,  previous  to  its  intro- 
duction, wholly  unnavigable,  and  the 
solitudes  they  led  to — choicest  prairies 
for  the  habitation  of  the  human  race, 
— inaccessible ;  the  currents  are  now 
stemmed,  and  their  waters  bear  on  their 
bosom  the  perfection  of  human  art,  with 
the  deepest  philosophy  of  mind,  to  call 
into  existence  a  teeming  population  on 
spots  that  never  before  echoed  but  to  the 
whoop  of  the  savage.    Deserts  and  soli- 
tudes, which,  a  few  years  back,  were  in- 
habited but  by  a  few  scattered  and  miser- 
able men,  now  resound  with  the  busy 
hum  of  civilization.    Towns  and  cities 
have  sprung  up  on  the  morass.  The 
links  of  one  vast  chain  of  civilization,  are 
with  unexampled  and  wonderful  rapidity, 
spreading  to  the  most  remote  places,  that 
scarcely  a  lake  or  river  in  any  part  of 
the  globe  is  seen,  without  that  wondrous 
power  that  subdues  all  things  to  its  domi- 
nion.   It  renders  powerless  the  winds 
and  waves,  and  tides,  in  their  wildest 
fury,  and  most  rapid  sweep.    It  has  re- 
paired the  convulsions  of  nature,  by  re- 
uniting great  continents  and  their  empires 
in  more  kindly  relations.    The  friend  of 
the  poor  man,  the  companion  of  the  rich 
— the  richest  and  poorest  alike  participate 
in  the  comforts  and  luxuries  it  places 
within  their  reach.    The  perishable  com- 
modities of  distant  countries  it  brings  to 
our  tables.    The  vast  resources,  indeed, 
that  it  has  opened  to  our  grasp,  are  be- 
yond all  calculation.    The  benefactor  of 
mankind,  it  exhibits  the  most  wonderful 
dominion  of  mind  over  matter,  that  the 
world  has  witnessed  since  its  creation, 
bidding  fair,  in  its  further  application,  to 
do  more  for  the  happiness  and  rapid  ad- 
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vancement  of  the  human  race,  than  even 
printing,  for  it  roust  shorten  those  atro- 
cious wars  which  for  thousands  of  years 
have  kept  back,  incalculably,  the  civiliza- 
tion of  the  world.    It  is  the  moral  and 
physical  lever  for  the  regeneration  of 
mankind;  the  modern  Prometheus,  whose 
ethereal  fire  pervades  all  things,  forming 
man,  and  subduing  nature,  with  a  more 
ready  and  plastic  hand  than  before.  "  Gen- 
tlemen," said  the  Earl  of  Liverpool,  at 
the  memorable  meeting  at  Freemasons' 
Tavern,  on  the  18th  of  June,  1824,  for 
erecting  a  monument  to  the  late  Mr. 
Watt,  "  Gentlemen,  we  have  now  no  de- 
lay in  our  communications  with  any  part 
of  the  world.    Whatever  it  may  be  ne- 
cessary to  communicate,  and  to  whatever 
quarter,  be  the  winds,  friendly,  or  be  they 
contrary,  the  power  of  the  steam-engine 
overcomes  all  difficulties.    Gentlemen,  I 
have  known  in  time  of  war,  when  the  fate 
of  a  campaign,  and  pottibly  the  fate  of  a 
war  might  depend  upon  getting  a  fleet  oat 
of  port,  contrary  winds  have  prevailed  for 
months,  and  Vie  whole  objects  of  govern- 
ment have  been  thereby  defeated.  Such 
difficulties  can  no  longer  exist."  But 
who  did,  in  truth,  effect  this  great  change 
in  the  condition  of  the  earth?  Who 
first  showed  how  to  get  a  fleet  out  of 
port,  and  hatb  done  this  vast  service  to 
his  country  ?    Not  Mr.  Watt,  assuredly. 
The  Earl  of  Liverpool  had  been  misin- 
formed ;  he  should  have  applied  his  praise 
to  poor  Symington ;  but  Symington  had 
no  powerful  friends,  no  Boulton  for  a 
patron,  that  could  do  anything — a  name 
known  to  the  world,  for  intellect  and 
great  wealth,  long  before  Mr.  Watt's  was 
heard  of.  Great  as  was  Mr.  Watt,  and  we 
are  not  of  those  who  would  take  an  atom 
from  a  fame  that  has  spread  itself  to  the 
ends  of  the  earth,  a  fame  never  more 
justly  won,  or  more  meekly  borne;  yet, 
be  it  remembered,  we  owe  nothing,  of  all 
that  steam  navigation  has  done,  to  him. 
He  did  not  invent  it;  he  never  tried  a 
single  experiment  in  it;  he  never  lent  his 
great  mind  to  its  investigation ;  we  have 
sought  in  vain  for  a  single  expression  of 
the  great  man,  to  show  even  that  he  seri- 
ously considered  it  practicable.    In  all 
that  has  been  so  eagerly  hunted  up  of  Mr. 
Watt,  by  M.  Arago  and  others,  (supplied 
chiefly  by  the  present  Mr.  James  Watt,)  in 
all  that  his  friends  and  admirers  havegiven 
to  the  world  as  his  inventions,  (and  more 
has  been  attributed  to  Mr.  Watt  than  he 


ever  claimed,)  yet  nowhere  do  we  find, 
among  the  numerous  subjects  to  which 
he  directed  his  mot*t  versatile  and  com- 
prehensive mind,  any  consideration  of, 
much  less  any  attemptat,  steam  navigation. 
Nor  is  it  dependent  even  upon  his  engine. 
The  high  pressure  engine,  though  not 
adapted,  perhaps, to  delicate  manufactures 
to  the  extent  of  Mr.  Watt's  condensing 
engine,  is  equally  applicable  to  all  the  pur- 
poses of  steam  navigation.  It  has,  indeed, 
nearly  superseded  Mr.  Watt's  engine  in 
America,  and  though  he  included  high 
pressure  steam  in  the  4th  artiele  of  his 
specification  of  1 769.  it  is  well  ascertained 
that  it  was  fully  understood  long  before. 

But  beyond  all  this ;  had  Watt  never 
lived,  Symington's  engine  was  perfectly 
sufficient  for  steam  navigation.  He  alone 
invented  it,  alone  applied  it;  he  alone 
proved  it.  He  obtained,  as  we  have  seen, 
a  speed  equal  to  anything  that  has  since 
been  done  under  the  same  circumstances. 
Inventions  of  the  magnitude  of  steam 
navigation  are  generally  the  unlicked  in- 
fants of  centuries ;  here  it  sprang  at  once, 
in  its  full  vigour,  and  giant  proportions, 
from  the  brain  of  Symington.  Where 
shall  we  find  its  parallel — so  successful,  so 
complete,  so  early  ?    There  was  no  fail- 
ure, no  want  in  the  skill  and  efficiency  of 
bis  power,  or  in  its  application.  Who, 
then,  will  be  confident  enough,  after  this, 
to  deny  to  Symington  all  the  honour  of 
the  invention  of  steam  navigation  ?  And 
are  there  any  so  mean,  who,  now  that  the 
science  is  familiar  to  them,  will  deny  to 
the  inventor  all  credit  for  the  difficulties 
overcome  in  giving  it  to  the  world  ?  We 
hope  not  one ;  for  genius  would,  indeed, 
have  a  terrible  ordeal  to  go  through,  if, 
after  struggling  to  the  death  to  introduce 
what  the  world  will  not  believe,  when  it 
ceases  to  be  wonderful  by  familiarity, 
mankind  should  refuse  their  gratitude  and 
reward  because  it  then  seems  to  them  so 
easy  to  have  been  done.  To  such  we  have 
nothing  to  say ;  those  who  love  to  dissect 
genius  till  they  leave  it  a  skeleton,  we 
leave  to  all  the  enjoyment  of  depre- 
ciation, and  the  aversion  of  good  men. 
We  will  but  remind   them  that  Mr. 
Watts  grand  discovery  was  a  square 
box  and  a  bit  of  pipe,  the  mere  removal 
of  the  place  of  condensation — two  feet* 
all  the  rest  of  his  engine,  except  the  co 
vering  to  the  top,  was  the  application  o  f 
the  inventions  of  others.    Yet  what  has 
not  his  engine  done  ?    Lord  Brougham 
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designated  Mr.  Watt  the  inventor  of  the 
steam-engine.  Shall  we,  then,  not  call  Sym- 
ington the  inventor  of  steam  navigation ! 

There  are  so  many  coincidences  of  in- 
ventions in  the  arts  and  sciences,  and  in 
literature,  that  even  had  Miller  or  Taylor 
thought  of  steam  navigation  at  the  same 
time  as  Symington,  (though  there  can  be 
little  doubt  it  was  he  who  communicated 
it  to  Taylor  and  Miller,)  yet,  as  M.  Arago 
justly  observes,  "persons,  whose  whole 
life  has  been  devoted  to  speculative  la- 
bours, are  not  aware  how  great  is  the  dis- 
tance between  a  scheme,  apparently  the 
best  concerted,  and  its  realization."  We 
have  already  seen  that,  if  their  own  ver- 
sion of  the  business  is  correct,  they  were 
quite  incapable  of  realizing  it,  and*  called 
in  Symington,  who  did.    Had  his  talents 
been  drawn  forth  by  such  a  patron  as 
Boulton  — if  he  had  had  40,000/,  or 
50,000/.  at  his  command  to  protect  and 
improve  his  invention,  when  Miller  would 
no  longer  continue  them — what  improve- 
ments might  he  not  have  made — how 
many  might  he  not  have  anticipated, 
which  it  has  taken  about  half  u  century  to 
produce !    What  a  fortune  would  he  not 
have  left  to  his  family  1  Though  we  must 
take  the  following  with  all  the  allowance 
due  to  the  modesty  of  a  great  mind,  yet 
Mr.  Watt  was  not  insensible  how  much 
he  owed  to  Mr.  Boulton.  He  says,  [p.  74, 
Arago's  Eloge,]  "  To  his  friendly  encou- 
ragement, to  his  partiality  for  scientific 
improvement,  and  his  ready  application 
of  them  to  the  processes  of  art;  to  his 
intimate  knowledge  of  business  and  ma- 
nufactures, and  to  his  extended  views  and 
liberal  spirit  of  enterprise,  must,  in  a  great 
measure,  be  ascribed  whatever  success 
may  have  attended  my  exertions."  What 
Symington  did  was  under  the  pressure  of 
want.    He  could  not  nurse  his  genius; 
he  was  obliged  to  bend  it  to  the  every- 
day pursuits  of  a  different  occupation,  to 
support  the  claims  of  a  rising  family,  who 
could  not  stay  for  the  future.  And  yet  this 
man  was  allowed  to  die  in  poverty,  his 
claims  were  not  even  allowed  to  be  investi- 
gated, and  his  drawings  and  affidavits  that 
he  left  at  the  Treasury  to  substantiate  them , 
were  lost,  or  refused  to  be  given  up  !  His 
Majesty  George  the  Fourth  gave  him 
150/.  from  his  privy  purse;  that  is  all  he 
ever  received  from  a  government  for 
which  his  genius  had  done  so  much.* 


•  Bowie's  Narrative,  p.  24. 


Sure  we  are  his  claims  could  never  have 
been  properly  advocated  or  understood, 
or  a  country  that  gave  5,000  to  Compton 
for  his  mule-jenny;  10,000/.  to  Cart- 
wright  for  the  power-loom ;  30,000/.  to 
Harrison  for  his  chronometer ;  30,000/. 
to  Jenner  for  his  vaccination;  50,000/. 
to  Palmer  for  his  mail-coach  system ;  and, 
more  recently,  7,000/.  to  Messrs.  Foudri- 
nier,  for  their  paper  experiments,  would 
never  have  refused  honourable  compensa- 
tion to  Symington.  And  yet,  will  our 
readers  believe,  can  they  believe,  that 
Taylor  s  widow  has  succeeded  in  getting 
a  pension  of  50/.  a-year  for  the  fictitious 
claims  of  her  husband  1  We  will  not 
say  how  it  has  been  got. 

Had  Symington's  claims  been  any  where 
previously  adequately  investigated,  we 
should  not  have  entered  so  fully  into  them. 
Perhaps  this  may  have  arisen  from  the  no- 
toriety of  the  fact,  for,  as  to  the  mere  fact, 
we  find,  in  the  following  works  of  autho- 
rity, the  positive  admission  of  the  inven- 
tion belonging  to  him.  The  Quarterly 
Review  for  March,  1830,  p.  380 ;  Oxford 
Encyclopaedia;  Galloway  on  the  Stea en- 
Engine  ;  Burrowe's  Modern  Encyclopae- 
dia ;  Report  of  the  proceedings  of  the 
Managers  of  the  Forth  and  Clyde  Canal 
Company,  with  respect  to  Steam  Naviga- 
tion ;  Brewster's  Edinburgh  Encj  clopm- 
dia  ;  Encyclopaedia  Londinensis ;  Capt. 
Basil  Hall's  Travels  in  North  America, 
vol.  ii.  p.  387 ;  Encyclopaedia  Metropoli- 
tana.  In  the  supplement,  too,  to  the  Ency- 
clopffidia  Britannica,  his  claim  is  fully  ac- 
knowledged in  these  words :  "  It  is  indis- 
putable that  Mr.  Symington  was  the  first 
person  who  had  the  merit  of  successfully 
applying  the  power  of  the  steam-engine 
to  the  propulsion  of  vessels.  It  is  much 
to  be  regretted  that  there  existed  not  en- 
terprise enough,  at  that  time  in  Scotland, 
to  encourage  the  ingenious  artisan  to  re- 
peat his  experiments  on  the  Clyde.  AH 
the  subsequent  improvements,  however, 
in  steam  navigation,  may  be  fairly  traced 
to  Mr.  Symingtons  attempt ;  and  we  can- 
not help  thinking  he  has  a  strong  clabi  on 
the  national  gratitude.  He  is  still  alive, 
and,  we  fear,  not  in  the  most  flourishing 
circumstances.  Should  the  State  decline 
rewarding  such  meritorious  services,  the 
opulent  proprietors  of  steam-boats  might 
well  evince  their  liberality  and  discern- 
ment, by  bestowing  on  him  some  recom- 
pense." 

In  all  this  we  perfectly  agree ;  and 
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though  the  ill-used  Symington  himself 
is  now  beyond  the  reach  of  neglect  or 
assistance,  it  is  never  too  late  to  do 
justice  to  his  memory,  through  his 
family.   Worn  out  by  much  mental 
distress  at  the  ingratitude  and  neglect 
he    experienced,    when  thousands 
around  him  were  reaping  the  reward 
of  his  labours,  he  died  in  poverty  in 
London,  on  the  22nd  of  March,  1831. 
Selected  by  Providence  for  one  of  its 
highest  designs,  in  the  rapid  ameliora- 
tion of  nations  by  means  of  his  inven- 
tion, he  partook  not  of  its  benefits ;  yet, 
with  the  nobleness  of  mind  that  attends 
talent  of  a  high  order,  though  he  felt, 
he  did  not  murmur  at  his  fate.  His  wi- 
dow, we  are  informed,  is  still  alive,  and 
dependent  on  others  for  support.  Two 
sons  and  two  daughters  also  survive. 
We  think,  then,  a  national  testimonial  to 
the  family  is  due  from  Great  Britain, 
and  that  a  public  subscription  should 
be  solicited,  as  the  worthiest  method  of 
evincing  it.    If  the  public  still  doubt 
that  Mr.  Symington  was  the  author  of 
steam  navigation,  we  would  suggest  to 
his  family  to  lay  their  affidavits  and 
papers  before  three  or  four  engineers, 
or  gentlemen  of  reputation,  and  call 
upon  Taylor's  family  to  meet  the  in- 
vestigation.   For  ourselves,  we  have 
no  doubt  of  Symington's  title ;  we  have 
examined  all  the  evidence  brought  for- 
ward by  the  several  claimants,  and  we 
have  decided  with  strict  impartiality. 
We  know  not  whether  our  suggestion 
will  meet  the  approbation  of  his  sur- 
viving relations ;  but  as  the  family  of 
some  of  the  greatest  names  that  will 
descend  to  posterity  think  it  not  be- 
neath their  dignity  (and  it  never  can 
be  beneath  individuals  to  accept  a  na- 
tion's gratitude,  however  shown)  to  re- 
ceive the  public  expression  of  a  coun- 
try's sympathy  with  the  misfortunes  of 
their  sires,  we  think  Symington's  fa- 
mily may  worthily  accept  a  similar 
token.*    Our  fine  river  is  now  turned 
into  one  of  the  noblest  highways  in  the 
metropolis,  by  means  of  steam-boats, 
and  thousands  daily  participate  in  the 
conveniences  and  health  which  this 


*  In  England  10,0001.,  and  in  Ireland  60001.,  were 
raised  to  compensate  the  improvidence  of  Sir  Wal- 
ter Scott.  Is  there  not,  then,  benevolence  enough  to 
•et  Symington's  family  above  want— a  far  higher 
and  nobler  object  ? 


novel  mode  of  transit  has  opened  to 
them.  Those  who  are  indulgently  en- 
joying this  great  luxury,  as  they  read 
these  observations,  have*  only  to  revert 
to  the  tediousness  and  uncertainty  of 
water  communication  a  few  years  back, 
to  be  fully  sensible  of  all  they  owe  to 
Symington ;  and  they  will  then  scarcely 
fail  to  record  their  sympathy  for  the 
man  who  held  on  his  appointed  way 
in  resignation,  amidst  penury,  neglect, 
and  ill  health,  to  perfect  for  poste- 
rity this  wonderful  invention.  Let 
them  be  assured,  that,  had  he  not 
so  early  established  its  practicabi- 
lity, the  course  of  time  had  not 
given  these  facilities  of  intercourse 
to  the  present  generation.  As  some 
noble  river  has  its  origin  in  one  spring 
of  greater  magnitude  than  the  rest, 
though  smaller  streams  may  swell  its 
waters,  so  does  steam  navigation  owe 
its  chief  existence  to  Symington,  and 
through  him  are  we  indebted  for  the  vast 
benefits  we  are  now  receiving  from  this 
source.  When  the  public  are  fully  sa- 
tisfied of  his  claims,  we  do  not  think  a 
nobleman  or  gentleman  in  the  land  can 
be  found  to  refuse  acknowledgment  of 
the  right  of  Symington's  family  to  the 
nation's  gratitude.  Sure  we  are,  that 
the  poorest  artisan  will  be  glad  to  show 
his  sympathy  with  misfortune,  that  he 
may  feel  the  satisfaction  that  there 
exists  within  his  breast  that  softest  and 
tenderest  of  feelings.  We  would  remind 
him  that,  as  the  ocean  is  but  an  accu- 
mulation of  drops,  so  will  his  smallest 
contribution,  like  the  minutest  particle 
of  dew,  swell  the  stream  of  beneficence, 
and  return  again  tenfold  to  its  source. 
If  every  one  who  has  benefited  by  the 
labours  of  Symington  were  but  to  con- 
tribute sixpence  to  the  store,  his  family 
would  become  the  richest  commoners 
in  the  world.  What  is  a  mere  trifle  for 
each  of  many  to  give,  would  amount  to 
an  ample  recompense  for  one  family 
to  receive. 

In  removing  the  laurels  from  the  brows 
of  pretenders,  and  placing  them  to  the 
memory  of  Symington,  we  have  been 
led  to  encroach  on  our  usual  variety  of 
matter.  We  must  therefore  defer,  for 
a  concluding  notice,  some  remarks  on 
the  more  scientific  portion  of  Mr.  Rus- 
sell's work. 
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GRAND  DISCOVERY  IV  CHEMISTRY. 

A  discovery  has  bees  lately  made,  which 
is  likely  to  extend  widely  the  boundaries  of 
chemical  science.  The  views  of  tbe  alche- 
mists, with  regard  to  tbe  traus mutation  of 
metals,  are  now  shown  to  be  of  possible 
realization.  Chemists  have  ceased  to  draw 
any  line  of  distinction  between  those  bodies 
ordinarily  termed  metals,  and  other  element- 
ary substances — i.  c.  in  proceeding  through 
the  list  of  elements,  from  oxygen  to  platinum, 
we  cannot  say  where  the  metallic  property 
commences.  Now  Dr.  S.  Brown,  of  Edin- 
burgh, has  given  proof  in  a  paper  read  before 
the  Royal  Society  of  that  place,  that  the  ele- 
mentary body  carbon  can  be  converted  into 
silicon,  which  last  snbstanee  was,  not  long 
ago,  considered  metallic.  Observe,  this  is 
not  the  decomposition  of  silicon,  or  rather 
tbe  formation  of  it,  from  a  new  base,  but  tbe 
proof  of  the  absolute  convertibility  of  one 
elementary  body  into  another,  which  we  must 
still  regard  as  simple.  This  grand  discovery, 
second  to  none  that  has  ever  been  made  in 
science,  and  likely  to  prove  of  vast  benefit  in 
its  results  to  tbe  resources  of  tbe  arts,  is  the 
work  of  a  young  man,  who  bad  however 
given  proof  of  the  greatest  powers— ex  pede 
Hermlem.  Like  other  great  discoveries  it 
has  been  preceded  by  such  indicative  facts  as 
might  gradually  induce  us  to  regard  it  as 
possible.  We  allude  to  the  doctrines  and 
facta  of  isomerism,  which  showed  that  some 
compound  bodies,  presenting  on  analysis  the 
same  chemical  composition,  might  yet  differ 
greatly  in  properties.  In  these  cases  it  was 
conceived  that  the  atoms  might  be  differently 
arranged,  or  that  the  composition  of  the  one 
body  might  be  represented  by  doubling  the 
atoms  of  the  other,  and  so  forth.  Thus,  if 
we  huve  a  body  whose  composition  may  be 
represented  by  a  b,  wc  may  write  it  6  a,  or 
twice  a  b.  Now,  as  our  only  reason  for  be- 
lieving any  body  to  be  simple  is,  that  we  are 
unable  to  decompose  it,  it  is  quite  possible 
that  some  of  the  bodies  which  we  call  simple 
might  really  be  compound  and  isomeric.  But 
to  sum  up  tbe  facts  presented  by  Dr.  Brown: 
—His  late  communication  is  purely  of  a 
practical  character,  the  author  having  re- 
frained from  presenting  what  be  conceives  to 
be  the  rationale  of  the  singular  facts  he  has 
discovered,  until  further  investigations  of  a 
similar  kind  shall  have  been  executed  by  him- 
self or  others.  The  manner  in  which  the 
author  establishes  the  isomerism  of  carbon 
and  silicon  is  very  simple,  and  consists  in 
giving  a  great  many  processes  by  which  the 
former  may  be  converted  into  tbe  latter.  These 
are  contained  in  a  series  of  five  sections :  the 
first  treats  of  the  production  of  silicon  from 
freeparacyanozen ;  the  second,  of  the  formation 
of  mixed  siliciurets  of  copper,  iron  and  plat- 


inum, by  the  reaction  of  paracyanozen  ;  the 

third,  of  the  quantity  of  nitrogen  separated 
from  paracyanozen,  when  it  is  changed  into 
nitrogen  and  silicon;  the  fourth  describes 
processes  for  the  preparation  of  transparent 
crystallised  siliciuret  of  iron  from  the  para- 
cyanide  of  iron  and  the  ferrocyanide  of  po- 
tassium; and  the  fifth  gives  easy  processes 
for  the  extraction  of  silicic  acid  from  ferrocy- 
anide of  potassium  by  the  actio u  of  carb. 
potass.  The  last  of  these  processes  has 
been  repeated  in  the  laboratory  of  the  New- 
castle Medical  School,  and  found  to  give  tbe 
result  described  by  Dr.  Brown. — The  Mining 
Journal. 


ABSTRACTS  OF  SPECIFICATIONS  OF  ENGLISH 
PATENTS  RECENTLY  ENROLLED. 

%•  Patentees  wishing  for  more  full  ab- 
stracts of  their  Specification*  than  the  present 
regulations  of  the  Registration  Offices  will  ad- 
mit of  our  giving,  are  requested  to  favour  us 
with  the  loan  of  their  Specifications  for  the 

William  Newton,  of  Chancery-lane, 
Civil  Engineer,  for  improved  machinery 
for  clearing  wheat  and  other  grain  or  seeds 
from  smut  or  other  injurious  matters.  Petty 
Bag  Office,  July  11,  1841. 

Two  cylinders  are  placed  one  within  tbe 
other  ;  the  lower  part  of  the  outer  cylinder 
is  contracted  in  the  form  of  a  funnel,  for  a 
depth  of  three  inches,  and  then  terminates  in 
an  open  bottom ;  its  interior  is  cut  into  a 
series  of  ridges,  which  are  vertical  up  to 
within  eight  inches  of  the  top,  when  they 
slant  off  at  an  angle  of  13°.  From  the  pe- 
riphery of  the  inner  cylinder,  which  is  move- 
able, a  number  of  radial  beaters  extend  in 
the  direction  of  the  ridges  above  noticed. 
The  upper  end  of  each  beater  is  elongated,  so 
as  to  form  vanes,  which  occupy  and  revolve 
within  the  space  between  a  flanch  on  tbe  top 
of  the  outer  cylinder  and  a  cap-plate.  The 
beaters  are  of  thin  metal,  their  edges  stand- 
ing about  half  an  inch  from  the  internal  sur- 
face of  the  outer  cylinder.  The  upper  end  of 
the  shaft  of  tbe  inner  cylinder  is  supported 
by  and  turns  upon  a  steel  bolt,  which,  being 
hollow,  allows  oil  to  be  poured  through  it 
into  a  receptacle  in  the  top  of  tbe  shaft. 

The  grain  to  be  cleared  being  fed  into  tbe 
space  between  the  cylinders,  a  rapid  motion 
is  communicated  to  the  inner  one,  and  the 
grain  descending  towards  the  lower  part  of 
the  cylinders  is  acted  upon  by  the  beaters, 
which  break  and  detach  the  smut-balls,  white- 
caps,  or  any  other  injurious  substances  of  a 
softer  texture  than  tbe  grain.  The  rapid 
motion  of  tbe  vanes  at  the  same  time  expels 
the  air  from  the  upper  part  of  the  machine, 
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creating  a  strong  upward  draft,  which  carries 
off  all  the  light  matters  that  have  been  se- 
parated from  the  grain,  which  by  its  superior 
weight  gradually  falls  through  the  bottom  of 
the  apparatus,  on  to  the  floor. 

The  claim  is,  1.  To  the  mode  of  producing 
a  strong  upward  current  of  air,  by  the  con- 
traction of  the  lower  end  of  the  outer  or  fixed 
cylinder,  and  the  wings  or  vanes  at  the  upper 
end  of  the  revolving  cylinder.  2.  In  com- 
bination with  the  foregoing,  to  the  peculiar 
form  and  direction  of  the  ridges  made  within 
the  outer  cylinder,  and  surrounding  the  inner 
cylinder  with  peculiar  beaters,  capable  of 
throwing  the  grain  against  the  ridges  ;  such 
beaters  consisting  of  flat  radial  strips  of 
metal,  which  extend  vertically  along  the 
lower  portion  of  the  cylinder,  but  are  in- 
clined towards  the  upper  ends.  3.  To  the 
adaptation  of  the  stationary  bolt,  or  hollow 
gudgeon,  as  connected  with  the  receptacle 
for  containing  oil  in  the  manner  described. 

John  Barwise,  of  Saint  Martin's- 
ianb,  Chronometer  Maker,  and  Alex- 
ander Bain,  of  Wiomore-strrbt,  Ca- 
tbndish-squ  are, Mechanist  t/brttnprore- 
ments  in  the  application  of  moving  power  to 
clocks  and  time-pieces.  Petty  Bag  Office, 
July  U,  1841. 

This  invention  consists  in  a  mode  of  com- 
municating motion  to  clocks  by  means  of 
electricity.  For  making  and  breaking  al- 
ternately the  electric  connexion  between  the 
source  of  electricity  and  the  electro-mag- 
netic clocks  the  following  arrangement  is 
employed.  To  the  back  plate  of  the  regulat- 
ing clock  an  ivory  ring  is  fixed,  around 
which  at  given  distances  a  number  of  metal 
studs  are  fastened  flush  with  the  front  side  of 
the  ring,  but  projecting  from  the  back  of  it  for 
the  attachment  of  wires  connected  with  a 
corresponding  number  of  clocks.  The  spin- 
dle of  the  escapement  wheel  is  lengthened, 
and  receives  at  its  end  a  spring  which  presses 
on  the  ivory  ring  and  metal  studs.  A  posi- 
tive wire  from  a  galvanic  battery  is  connect- 
ed with  the  spring  on  the  escapement  spindle, 
and  as  soon  as  the  movement  of  the  pendu- 
lum brings  the  spring  on  to  one  of  the  studs 
the  electric  current  passes  to  it  and  through 
a  wire  helix  placed  around  a  soft  iron  bar 
with  which  each  clock  of  the  series  is  pro- 
vided, returning  to  the  battery  through  the 
negative  wire. 

While  under  the  influence  of  the  electric 
current  the  soft  iron  bar  is  rendered  magnetic 
and  attracts  a  spring  which  is  held  in  an  up- 
right position  in  front  of  it ;  by  this  means  a 
catch-spring  is  made  to  pass  over  one  tooth  of 
the  escapement- wheel,  and  to  bold  to  it  until 
the  return  stroke  of  the  pendulum  of  the 
regulating  clock  brings  its  spring  on  the  non- 
conducting surface  of  the  ivory  between  the 
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studs,  when  the  soft  iron  is  unmagnetised, 
and  the  upright  spring,  being  set  free,  falls 
back  upon  the  end  of  a  regulating  screw, 
which  causes  the  catch- spring  to  move  the 
escapement-wheel  of  the  time-piece. 

Each  clock  has  a  positive  wire  proceeding 
from  the  studded  ivory  ring  of  the  regulating 
clock,  but  only  one  negative  wire  is  used  for 
all,  one  end  of  which  being  fixed  to  the  last 
clock,  it  passes  through  all  the  other  clocks 
of  the  series,  and  terminates  in  the  negative 
pole  of  the  battery. 

The  patentees  state,  in  conclusion,  that 
the  various  parts  of  the  invention  may  be 
combined  in  various  ways  besides  those  des- 
cribed; the  following  is  given  as  an  important 
instance.  Suppose  the  regulating  clock  to 
show  true  Greenwich  time,  the  pendulum 
vibrating  seconds,  the  conducting  wires  may 
extend  to  any  distant  station,  and  a  clock  at 
that  distance,  (say  twenty  miles,)  would  indi- 
cate Greenwich  time.  This  clock  having  a 
source  of  electricity  connected  with  it,  and 
provided  with  a  suitable  apparatus,  may 
transmit  its  movements  to  a  second,  and  tout 
in  like  manner  to  a  third,  and  so  on  to  any 
required  distance,  the  clock  at  each  station 
showing  true  Greenwich  time.  Each  clock 
mar,  in  like  manner,  regulate  the  movements 
of  all  other  clocks  in  its  immediate  neigh- 
bourhood ;  and  thus  all  the  clocks  in  a  large 
establishment,  or  throughout  a  town,  or  any 
number  of  towns,  may  be  thus  made  to  ex- 
hibit a  perfect  uniformity  of  time. 

William  Kino  Wbstlet,  op  Leeds, 
Flax  Machinist,  for  certain  improvements 
in  carding,  combing,  straightening ,  cleaning, 
and  preparing  for  spinning  hemp,  flax,  and 
other  fibrous  substances. — Enrolment  Office, 
July  14,  1841. 

The  first  improvement  relates  to  the  screw 
gill,  and  consists  in  removing  the  pillow 
blocks  from  between  the  drawing  rollers  and 
the  comb,  and  supporting  the  impelling  screws 
or  spirals  by  two  pillow  blocks,  placed  be- 
hind the  barrel  of  each  screw,  or  by  one 
pillow  block  of  sufficient  length  to  answer 
the  purpose  of  both  bearings  ;  or  by  placing 
the  impelling  screws  in  tubes  having  open- 
ings to  receive  the  ends  of  the  comb  bars  or 
falters.  By  this  means  smaller  drawing 
rollers  may  be  used,  and  the  shortest  fibres 
operated  upon.  Another  arrangement  con- 
sists in  placing  the  cams  or  tappets  from  the 
spirals  on  separate  shafts  lying  alongside  of 
and  in  gear  with  the  spirals;  so  that  the 
latter  will  only  propel  the  fallers,  which  will 
be  raised  and  lowered  by  the  side  rods.  In 
this  arrangement  two  spirals  between  each 
head  will  be  sufficient.  The  second  improve- 
ments consists  in  the  use  of  papier  machee 
for  the  construction  of  cylinders  for  carding 
engines ;  the  pulp  is  cast  in  moulds  of  the 
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form  required,  or  it  is  formed  into  flat  bars, 
which  are  bolted  to  iron  dram  rims,  and 
afterwards  turned  true.  The  same  material 
is  also  applied  in  a  similar  manner  to  the 
manufacture  of  stocks  for  heckles,  combs, 
and  gills. 

The  third  improvement  is  a  new  bend, 
and  bead-pen  for  carding  engines,  made  of 
a  hollow  cast-iron  segment  of  a  sphere, 
boxed  up  below  by  a  rib  of  iron.  The 
shaft  of  the  small  cylinder  to  be  raised  or 
lowered,  is  supported  by  a  standard,  on  the 
stem  of  which  is  cat  a  right-handed  screw, 
and  received  iuto  a  socket  tapped  on  the  in- 
side with  a  right-handed,  and  on  the  outside 
with  a  left-handed  screw,  by  torniog  of  which 
the  standard  is  moved  up  and  down. 

The  fourth  improvement  consists  of  a  chain 
or  flexible  rack,  the  links  of  which  have  teeth 
on  their  outside  for  taking  into  spur-wheel* 
on  the  shafts  of  spindles,  cylinders,  bobbins, 
&c.,  for  communicating  motion  thereto. 

The  fifth  improvement  consists  of  a  me- 
thod of  heckling,  combing,  &c,  of  fibrous 
substances,  by  means  of  holders  connected 
together  in  pairs  by  screws,  by  tightening  of 
which  a  fixed  pressure  is  obtained,  so  as  to 
hold  the  s trick  firmly  between  them  ;  one  end 
of  each  roller  is  square,  by  means  of  which 
the  holder  may  be  turned  round.  A  number 
of  rollers  are  placed  in  a  frame,  and  are 
made  to  travel  on  the  upper  part  of  the  ma- 
chine above  the  combs,  so  as  to  expose  the 
strides  to  their  action.  The  strick,  or  parcel 
of  fibrous  substance  to  be  acted  upon,  is 
placed  between  the  holders,  so  that  tbey 
shall  grasp  it  as  much  on  one  side  of  the 
centre  of  the  strick  us  may  be  equal  to  a 
quarter  of  the  circumference  of  the  holder. 
The  fixed  pressure  is  then  applied,  and  the 
longest  ends  of  the  stricks  heckled  or  combed ; 
the  holder  frame  is  then  taken  to  a  stuffing 
machine,  the  screws  slackened,  and  the  hold- 
ers turned  half  round,  thereby  drawing  in  or 
shortening  the  longest  and  heckled  portion, 
and  lengthening  the  shortest  or  unheckled 
portion,  which  in  its  turn  projects  from  the 
holder,  and  is  exposed  to  the  action  of  the 
combs. 

The  sixth  improvement  consists  in  the  ap- 
plication to  circular  heckling  machines,  of 
a  mode  of  shifting  the  holders  from  one 
series  of  combs  to  another.  Any  number  of 
circular  heckling  machines  being  disposed  in 
a  row,  or  united  in  one  frame,  back  and  front, 
the  holders,  after  travelling  over  one  series 
of  combs,  descend  upon  a  rail,  crossed  by  an 
endless  chain  and  rail  segments,  which  shift 
the  holders  across  to  the  next  series  of 
combs.  The  holders  are  lowered  to,  and 
taken  up  from  the  rail  by  arms  or  pins  pro- 
jecting from  barrels  or  bosses  running  loose 
upon  a  fixed  shaft  extending  along  the  ma- 


chines; the  barrels  being  geared  into  the 
main  wheels  of  this  shaft. 

The  claim  is,  l.  To  the  improvements  in 
the  apparatus  or  machine  known  by  the  name 
of  the  screw-gill,  as  herein  described,  and 
the  application  of  the  same  together  with  its 
improvements,  as  weU  as  the  screw-gill  in 
common  use,  as  a  feeding  mechanism  to  card- 
ing engines,  instead  of  the  cylinders  now 
used,  called  feeders  or  feeding  rollers.  3.  To 
the  application  and  use  of  the  material  known 
by  the  name  of  "  papier  mache*,"  for  the 
construction  of  cylinders  for  carding  engines, 
whether  hollow  or  solid,  and  stocks  for 
heckles,  combs,  and  gills.  3.  To  the  inven- 
tion of  an  improved  bend  and  bend-pin  for 
the  carding  engine.  4.  To  the  construction 
of  toothed  or  gear-chains,  for  communicating 
motion  to  the  cylinders,  spindles,  bobbins, 
and  other  parts  of  machinery,  for  preparing 
for  spinning  fibrous  substances,  being  in  fact, 
a  flexible  rack.  5.  To  the  method  of  heck- 
ling, combing,  or  brushing  fibrous  sub- 
stances, as  described,  which  is  mainly  effected 
by  means  of  holders,  capable  of  partial  or 
complete  rotation;  which  holders  may  be 
made  of  iron,  of  iron  combined  with  felt,  or 
of  any  other  fit  material,  or  combination  of 
materials  of  any  suitable  length,  and  in  their 
transverse  section  of  a  round,  square,  poly- 
gonal, or  any  other  figure.  6.  To  the  ap- 
plication of  the  mode  of  shifting  the  holders 
from  series  to  series  of  combs,  as  described, 
to  the  eccentric  circular  heckling  machine  in 
common  use. 

Caleb  Bedells,  of  Leicester,  Manu- 
facturer; Christopher  Nickels,  of 
York  Road,  Lambeth,  Gentleman;  and 
Archibald  Turner,  of  Leicester,  Fore- 
man to  the  first  NAMF.D,/or  improvements 
in  the  manufacture  of  braids  and  plats. — En* 
rolment  Office,  July  19,  1841. 

The  first  part  of  the  invention  relates  to 
an  improved  construction  of  braiding  ma- 
chines, and  consists  In  the  application  of 
extra  pipes  thereto,  which  are  used  to  intro- 
duce extra  threads  for  ornamenting  the  fabric* 
When  fringes  are  made  to  the  braided  fabriei» 
the  extra  threads  act  as  tie-threads  to  keep 
them  from  unravelling.  The  heads  in  which 
the  extra  pipes  are  used  have  extra  grooves 
formed  in  them,  and  the  patentees  prefer 
their  axes  to  be  hollow,  as  this  arrangement 
enables  the  machine  to  produce  common 
braids,  or  braids  with  longitudinal  threads, 
and  also  fringed  braids,  with  the  mandrils 
previously  patented  by  the  above  Christopher 
Nickels.* 

For  the  purpose  of  introducing  the  extra 
threads,  the  form  of  the  tappets  or  con- 


•  Vide  abstract  of  specification,  Mech.  Mag- 
xxxiil.  p.  607. 
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ducters  is  slightly  altered,  and  foar  of  them 
furnished  with  springs,  baring  a  tendency  to 
hold  them  in  one  direction,  so  as  to  guide  the 
pipes ;  two  of  the  other  tappets  are  regulated 
in  their  movements  by  cams  fixed  on  vertical 
axes,  each  being  driven  by  tooth-gearing  on 
one  of  the  axes  of  the  heads.  These  cams 
act  upon  projecting  fingers  on  the  axes  of 
the  tappets,  so  as  to  guide  the  extra  pipes 
correctly* 

The  second  part  of  the  invention  consists 
of  a  mode  of  causing  the  pipes  of  a  circular 
braiding  or  platting  machine  to  pass  out  of  the 
circle  into  extra  heads,  the  object  of  which  is 
to  obtain  flat  double  fabrics,  for  receiving 
tapes  or  threads  of  India-rubber,  Sec.  If  the 
pipes  are  to  pass  out  on  one  side  of  the  circle 
only,  one  of  the  heads  on  that  side  is  made 
£  larger  than  the  rest,  and  has  an  extra 
groove  cut  in  it ;  if  the  pipes  are  to  pass  out 
on  both  sides  of  the  circle,  one  head  on  each 
side  is  altered  as  above. 

The  claim  is,  1.  To  the  mode  of  construct, 
ing  braiding  machines,  whereby  extra  pipes 
are  used  to  introduce  extra  threads,  such 
threads  passing  from  selvage  to  selvage  of 
the  fabrics  produced  by  the  machinery.  2. 
To  the  mode  of  causing  the  pipes  of  a  circu- 
lar braiding  or  platting  machine  to  pass  out 
of  the  circle  into  extra  heads,  as  required. 

Frederick  Steiner,  of  Hyndburn 
Cottage,  Lancaster,  Turkey. rbd  Dyer, 
for  improvements  in  looms,  for  weaving  and 
cutting  asunder  double  piled  cloths,  and  a  ma~ 
chine  for  winding  wefts  to  be  used  therein.  (A 
communication.)— Enrolment  Office,  July  1 9, 
1841. 

These  improvements  consist  firstly,  in  form- 
ing the  tappet  of  the  loom  of  a  series  of 
revolving  wheels,  each  of  which  being  moved 
aloDg  its  axis  by  suitable  levers,  acts  in  suc- 
cession upon  treadles,  whereby  the  ground  is 
woven.  Also  in  the  use  of  an  eccentric  plate 
for  raising  or  depressing  the  pile,  so  as  to  be 
woven  into  each  cloth  alternately. 

Secondly,  in  applying  a  vibratory  roller,  so 
as  to  keep  the  yarn  that  is  to  form  the  pile  in 
a  state  of  uniform  tension. 

Thirdly,  in  an  improved  gauge  for  keeping 
the  two  cloths,  which  are  united  by  one  com- 
mon pile,  at  a  uniform  distance  from  each 
other,  and  by  that  means  regulating  the 
quantity  of  pile  yarn  taken  up  by  the  blow  of 
the  reed. 

Fourthly,  in  moveable  shuttle-boxes,  which 
are  raised,  in  order  that  the  shuttle  may  pass 
through  the  shed  of  the  upper  piece  of  cloth, 
and  lowered,  in  order  that  the  same  shuttle 
may  pass  through  the  shed  of  the  lower  cloth. 

Fifthly,  in  an  improved  circular  knife  and 
traversing  apparatus,  by  which  it  is  made  to 
cut  asunder  the  pile  uniting  the  two  cloths 
when  traversing  in  one  direction  ;  but,  while 


returniog,  the  knife  is  sharpened  by  two 
hones,  which,  during  the  time  the  knife  is 
cutting,  are  oiled  and  cleaned  by  two  pieces 
of  wash-leather  attached  to  a  forked  arm. 

Sixthly,  in  a  machine  for  winding  weft  on 
a  fixed  conical  bobbin,  by  means  of  a  hollow 
revolving  and  traversing  spindle  and  fly, 
which  wind  the  weft  conically  round  the 
bobbin,  decreasing  their  speed  as  the  diameter 
of  the  cone  diminishes,  and  increasing  their 
speed  as  its  diameter  increases  ;  whereby  the 
weft  nearest  the  centre  or  axis  of  the  bobbin 
is  more  solid  than  when  wound  in  the  usual 
manner. 

James  Smith,  of  Deanstone  Works, 
Kilmadock,  Perth,  Cotton  -spinner,  for 
certain  improvements  in  the  preparing,  spin- 
ning, and  weaving  of  cotton,  silk,  wool,  and 
other  fifjrous  substances,  and  in  measuring  ami 
folding  woven  fabrics  ;  or  in  the  machines  and 
instruments  for  these  purposes.  —  Enrolment 
Office,  July  19,  1841. 

The  first  part  of  this  invention  consists  of 
an  improved  method  of  mixing  cotton,  wool, 
or  waste.  A  number  of  bales  of  wool  are 
opened  and  placed  aloag  both  sides  of  the 
mixing  room,  in  which  there  is  an  open- 
ing machine  fed  by  means  of  a  long  table, 
provided  with  a  feeding  creeper,  from  20  to 
30  feet  long.  A  workman  takes  the  cotton 
from  the  bales,  beginning  at  one  end  of  the 
series  and  passing  along  to  the  other,  taking 
from  five  to  six  pounds  from  each  bale,  and 
throwing  it  upon  the  creeper,  over  which  it  is 
spread  by  another  person. 

Under  the  machine  and  feeding  table,  a 
receiving  box  is  placed  of  the  same  width 
and  20  feet  long;  this  box  runs  upon 
wheels,  and  passes  from  end  to  end  of  the 
opening  machine,  receiving  the  cotton  from  it 
in  alternate  layers.  When  the  box  is  filled, 
it  is  taken  to  a  scutching  and  lapping  ma- 
chine, which,  instead  of  an  ordinary  feeding 
table,  has  a  creeper  attached  to  it,  rising 
obliquely  from  near  the  floor  to  the  height  of 
the  feeding  rollers.  A  circular  revolving 
rake,  3  or  4  feet  in  diameter,  is  placed  across 
the  bottom  of  the  creepers,  its  rows  of  teeth 
passing  between  the  ribs  of  a  concentric 
grating ;  in  the  bottom  of  the  receiving  box 
there  is  a  succession  of  creepers,  which  being 
put  in  motion,  constantly  and  uniformly 
press  tbe  mass  of  cotton  up  to  the  ribs ; 
this  causes  the  rake  to  draw  from  the  end  of 
the  mass  a  continuous  flow  of  cotton,  which 
being  thrown  upon  the  oblique  creeper,  passes 
in  a  regular  sheet  to  the  feeding  rollers  of 
the  scutching  machine,  thereby  furnishing  a 
thorough  mixture  of  the  various  bales  or 
packages  from  which  the  cotton  was  taken. 

Tbe  second  part  of  this  invention  consists 
in  a  self-topping  process  applied  to  the  com- 
mon carding  engine,  whereby  the  tops  are 
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lifted,  cleaned,  and  replaced  by  the  working 
of  the  machine. 

The  third  part  relates  to  a  mode  of  spin- 
ning finished  threads  direct  from  the  carding 
engine  :  for  this  purpose  the  cotton,  &c.  is 
taken  from  the  rings  of  the  doffers  by  the 
usual  comb  and  passes  along  in  little  troughs 
and  through  fillers  which  compress  it  into  a 
suitable  form  and  guide  it  into  the  spinning 
rollers,  through  which  it  passes  to  the  twist- 
ing spindles,  where  it  is  wound  upon  the 
spinning  bobbin.  This  mode  of  spinning  from 
the  carding  engine  is  intended  for  the  heavier 
numbers :  but  for  spinning  yarn  finer  than 
number  8  or  10,  a  set  of  carding  cylinders 
are  employed  in  lieu  of  the  drawing  rollers 
generally  used  for  spinning  from  rovings, 
by  mules,  or  other  spinning  machines,  and 
the  material  being  taken  directly  from  the 
defer  of  these  cylinders  is  spun  into  thread, 
either  on  the  mule  or  throstle  principle. 

The  fourth  part  consists  of  a  metallic 
strickle  extending  across  the  width  of  the 
carding  engine,  whereby  the  outline  of  the 
wire  or  teeth  of  the  cards  is  kept  straight  and 
uniform. 

The  fifth  part  consists  in  the  application  of 
a  self-acting  scavenger  roller  to  the  upper 
surfaces  of  the  covering  boards  of  the  mule 
carriages,  and  giving  it  a  traversing  motion, 
whereby  the  flue  or  other  waste  falling  on 
the  board  of  the  carriage  is  cleanly  taken  up. 
The  roller  is  formed  of  tin  or  other  tubing 
covered  with  a  piece  of  clearer  cloth. 

The  sixth  part  relates  to  the  preparation 
of  warps  for  weaving,  which  are  wound  upon 
the  beams  in  a  wet  state  and  submitted  to 
the  action  of  steam  in  a  steam-chest,  until 
the  whole  mnss  is  of  the  same  temperature  as 
the  steam  ;  the  steam  is  then  shut  off,  and 
the  moist  vapour  extracted  by  an  air-pump, 
any  remaining  moisture  being  driven  off  by 
placing  the  beam  in  a  drying  stove. 

The  seventh  part  consists  of  the  following 
improvements  connected  with  the  shuttle : 
a  hose-socket  fitted  to  receive  the  point  of 
the  pirn  cope  when  being  thrust  upon  the 
skewer,  is  fastened  to  the  framing  of  the 
loom,  whereby  the  workman  is  able  to  em- 
ploy part  of  the  weight  of  his  body  in  forcing 
the  cope  into  its  place,  while  at  the  same 
time  the  point  of  the  cope  being  compressed 
in  the  hose-socket  is  consolidated  and  pre- 
vented from  unravelling  or  coming  off  too 
loosely  at  the  first.  A  corrugated  skewer 
spring  is  used,  the  corrugation  sloping  gently 
from  the  point  of  the  skewer  inwards',  but 
sloping  quickly  outwards  ;  by  this  means  the 
cope  is  permitted  to  slip  easily  to  its  place, 
but  is  prevented  from  being  forced  off  by  the 
sudden  movement  and  stopping  of  the  shuttle. 
The  eyes  of  the  shuttle  are  placed  in  an 


oblique  position  for  the  purpose  of  equalizing 
the  tension  of  the  thread  as  it  flows  from  the 
cope. 

The  eighth  part  relates  to  improvements  in 
stopping  the  loom  when  the  weft-thread  is 
not  thrown  in. 

The  ninth  part  consists  in  the  employment 
of  needles  with  the  eyes  at  the  top  for  re- 
ceiving the  warp- threads  in  Jacquard  weaving ; 
also  in  the  introduction  of  a  travelling  end- 
less creeper  under  the  working  barrel,  to 
assist  in  passing  the  cards  from  its  discharg- 
ing to  its  receiving  side  ;  and  also  in  placing 
a  reed  at  the  back  of  the  needles  for  keeping 
•the  threads  in  their  places  among  the  needles. 

Finally,  the  patentee  observes,  that  his  in- 
proved  measuring  and  folding  machine  is  so 
similar  to  that  already  patented  by  Mr. 
M'Kinley,  of  Manchester,  (and  described  at 
page  412  of  our  last  volume,)  that  be  could 
not  specify  it  without  infringing  thereon. 

John  Melville,  of  Upper  Uahlev- 
street,  Esquire,  for  improvements  in  pro- 
pelling vessels. — Enrolment  Office,  July  31, 
1841. 

The  main  shaft  of  the  engines  extends 
through  both  sides  of  the  vessel,  terminating 
in  two  cranks,  placed  opposite  to  each  other. 
A  paddle  is  placed  on  each  side  of  the  vessel, 
from  which  a  stem  rises ;  near  the  lower  end 
of  the  stem  there  is  a  journal,  in  which  the 
crank-pin  works,  while  its  upper  extremity 
is  jointed  to  a  vibrating  radius  rod.  On  mo- 
tion being  given  to  the  crank  shaft,  the  floats 
describe  an  elliptical  curve  in  the  water, 
entering  and  leaving  it  nearly  perpendicularly. 

The  claim  is,  1.  To  the  propelling  of  vessels 
by  the  employment  of  two  paddles,  arranged 
and  guided  as  described,  one  being  placed  on 
each  side  of  the  vessel,  and  driven  by  cranks 
attached  to  the  ends  of  the  engine  shaft.  2. 
To  the  use  of  two  shafts  connected  together, 
and  each  carrying  two  paddles  as  described ; 
such  paddles  being  caused  to  enter  the  water 
in  regular  succession,  by  the  propelling  cranks 
upon  one  shaft  standing  at  right  angles,  to 
the  propelling  cranks  on  the  other  shaft,  so 
as  to  produce  a  continuous  action  io  propell- 
ing the  vessel.      3.  The  arrangements  by 
which  the  paddle  stems  are  guided,  viz., 
either  by  causing  them  to  slide  over  and  vi- 
brate about  a  fixed  point,  or  by  carrying  a 
point  on  the  stems  that  moves  in  a  fixed 
groove  or  slot.    Although  this  patent  was 
only  sealed  in  January  last,  the  invention  was 
exhibited  and  publicly  used  four  months  pre- 
viously, at  which  time  we  noticed  its  simi- 
larity to  one  previously  patented  by  Mr. 
Stevens.    Vide  vol.  xxxiii.  page  400. 

Anoier  March  Perkins,  of  Great 
Coram-strkbt,  ENGINEER,  for  improve- 
ments in  anvaratus  for  heatina  bv  the  circula- 
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Hon  of  hot  water,  and  for  the  construction  of 
pipes  or  tubes  for  such  and  other  purposes. 
Enrolment  Office,  July  21,  1841. 

The  first  part  of  these  improvements  re- 
lates to  the  apparatus  for  which  a  patent  was 
obtained  by  Mr.  Perkins  in  1831,  and  con. 
sists  in  returning  the  water  to  the  furnace 
to  be  re-heated,  after  warmiug  each  room  of 
a  series,  by  which  means  every  room  receives 
an  equal  degree  of  heat. 

The  second  improvement  is,  in  the  con- 
struction of  cast-iron  pipes  for  the  above  and 
other  purposes,  and  consists  in  casting  the 
pipes  with  right  and  left  handed  screws  on 
their  ends  ;  so  that  when  the  ends  of  two 
pipes  are  brought  together,  and  inserted  in  a 
coupling-piece,  having  a  right  and  left  handed 
screw  formed  within  it,  by  turning  the  coup- 
ling piece  round,  the  two  pipes  are  drawn 
together,  and  a  tight  joint  made.  A  ring  of 
pasteboard,  or  other  suitable  packing,  is  in- 
serted between  the  pipes. 

In  order  to  allow  of  the  longitudinal  con- 
traction or  expansion  of  the  pipes,  (which  is 
not  afforded  by  the  foregoing  arrangement,) 
the  end  of  one  of  the  pipes  is  made  with  a 
female  screwed  socket ;  the  end  of  the  other 
pipe  is  plain,  and  is  inserted  into  the  socket, 
leaving  a  space  between,  in  which  a  ring  of 
pasteboard  or  other  suitable  packing  is  placed ; 
next  to  this  is  an  iron  ring,  and  then  a  shot t 
pipe  with  a  male  screw  fitting  that  in  the 
socket ;  by  screwing  up  this  pipe,  a  joint  is 
formed  admitting  of  the  required  expansion 
or  contraction. 

The  claim  is,  1.  To  the  mode  described  of 
constructing  apparatus  for  circulating  hot 
water,  by  causing  the  water  to  be  repeatedly 
heated  in  its  course  of  passing  through  one 
circulation.  2.  To  the  mode  of  manufactur- 
ing the  joints  of  cast-iron  pipes  for  circu- 
lating hot  water,  and  for  other  purposes,  by 
casting  such  pipes  with  left  and  right  hand 
screws,  and  combining  therewith  screw  coup- 
lings with  left  and  right  hand  female  screws, 
and  suitable  packing  as  described.  3.  To 
the  mode  of  forming  the  joint  herein  de- 
scribed, by  casting  the  parts  in  iron. 

ISHAM  BAGG8,  OF  CHELTENHAM,  GEN- 
TLEMAN, for  improvements  in  printing.  En- 
rolment Office,  July  23,  1841. 

These  improvements  are  two-fold,  and 
consist,  firstly,  in  applying  the  chemical 
powers  of  electricity  to  prioting  in  colours  ; 
and  secondly,  in  a  mode  of  employing  tests  in 
printing. 

The  mode  of  printing  is  as  follows : — 
pieces  of  metal  of  of  an  inch  thick  are  cut 
out  in  the  form  to  be  delineated  from  plates 
of  different  metals.  Thus,  if  it  were  desired 
to  print  a  yellow  flower  with  green  leaves 
and  a  brown  stalk,  the  flower  would  be  cut 
out  in  iron,  the  leaves  in  copper,  and  the 


stalk  in  silver ;  these  pieces  are  soldered 
upon  a  copper  plate,  and  their  surface  ground 
to  a  true  plane.  The  required  lines  are  then 
formed  in  the  leaves  and  flowers  with  a 
graver  in,the  usual  way ;  it  is  then  ready  for 
printing.  Paper,  in  order  to  be  printed  from 
this  plate,  is  wetted  with  a  solution  of  carbo- 
nate of  soda,  and  placed  on  the  negative  pole 
of  a  galvanic  battery  with  the  plate  upon  it ; 
on  bringing  the  positive  wire  in  contact  with 
the  plate,  the  alkali  of  the  carbonate  passes 
to  the  negative  pole,  and  the  acid  to  the  posi- 
tive pole,  where,  acting  upon  the  different 
metals,  it  produces  a  copy  of  the  design  in  its- 
proper  colours.  To  print  by  means  of  fric- 
tional  electricity,  the  design  is  formed  by 
cementing  a  number  of  very  small  platinum 
wires  on  to  a  glass  plate,  which  is  laid  on 
paper  moistened  with  any  suitable  solution. 
If  iodide  of  potassium  and  starch  is  used,  on 
passing  a  charge  of  electricity  through  it,  a 
purple  impression  of  the  design  will  be  pro- 
duced; but  other  metals  and  solutions  may 
be  used. 

The  mode  of  employing  tests  in  printing  is 
as  follows  : — "  It  frequently  happens,"  says 
the  patentee,  "  that  I  am  limited  to  certain 
colours  by  the  application  of  particular  tests ; 
for  example,  iodide  of  potassium  produces  a 
beautiful  yellow  with  lead;  but,  if  it  is  de- 
sired to  form  a  blue  at  the  same  time,  there 
is  no  metal  that  will  give  one  with  this  re- 
agent." The  plan  to  be  adopted  therefore, 
is  to  make  a  mixture  of  different  tests,  with 
regard  to  the  play  of  affinities  likely  to  be 
called  into  action.  The  proto- salts  of  iron 
form  a  beautiful  blue  with  sesquiferro-cyanu- 
ret  of  potassium,  but  are  not  at  all  affected 
by  iodide  of  potassium ;  if,  therefore,  these 
two  latter  re-agents  are  mixed  and  applied, 
there  will  result  the  required  blue  and  yel- 
low. 

The  claim  is,  1 .  To  the  mode  of  prioting  in 
one  or  more  colours  by  the  application  of 
electricity,  however  obtained.  2.  To  the 
mode  of  employing  tests  described. 

Richard  Jenkyn,  of  Hayle,Cornwall, 
Machinist,  for  certain  improvements  in 
valves  for  hydraulic  machines. — Enrolment 
Office,  July  26,  1841. 

These  improvements  consist  in  the  em- 
ployment of  two  or  more  valves,  in  addition 
to  the  single  valve  and  seating  commonly 
used,  so  that  every  valve  below  the  uppermost 
serves  as  a  seating  to  the  one  above  it*  These 
valves  are  bung  by  joints  one  above  the  other, 
the  uppermost  being  the  smallest. 

The  claim  is,  To  the  use  of  the  additional 
valves  constructed  as  described,  so  that  they 
may  serve  also  as  seats,  being  hung  in  the 
ordinary  manner  by  joints,  but  without  any 
cross-bars,  guides,  or  spills  in  the  valves  or 
seatings  to  obstruct  the  entrance  of  the 
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■water ;  also  the  mode  of  combining  a  scries 
of  valves. 

Charles  Schafhautel,  M.D.of  Swan- 
sea ;  Edward  Oliver  Manby,  of  Parlia- 
ment-street, Civil  Engineer  ;  and  John 
Mandy,  of  the  latter  place,  Civil  En- 
gineer, for  improvements  in  the  construction 
of  puddling,  balling,  and  other  sorts  of  rever- 
beratory  furnaces,  for  the  purpose  of  enabling 
anthracite,  stone  coal,  or  culm,  to  be  used 
therein  as  fuel. — Enrolment  Office,  July  30, 
1841. 

Instead  of  the  usual  single  fire-place,  at 
the  end  of  the  reverberatory  furnace  opposite 
the  chimney,  in  these  improved  furnaces  the 
fire-place  or  grate  surrounds  the  hearth  on 
which  the  ores,  &c.  are  placed,  except  in 
front  of  the  door,  and  the  passage  leading  to 
the  chimney  which  are  directly  opposite  to 
each  other.  By  this  mode  of  construction, 
the  ores  or  other  substances  are  acted  upon 
by  the  flames  on  all  sides,  and  therefore  an- 
thracite or  other  short-flamed  coals  can  be 
advantageously  used  therein. 

The  claim  is  to  the  surrounding  of  the  me- 
tals, ores,  or  other  substances,  in  the  pud. 
dling,  balling,  or  other  reverberatory  furnace, 
constructed  on  the  plan  or  principles  of  the 
furnace  herein  described,  the  dimensions  and 
details  of  which  may  be  varied  according  to 
circumstances,  as  is  the  case  with  the  rever- 
beratory furnaces  now  in  use.  And  the  pa- 
tentees  claim  the  above,  as  a  mode  of  em- 
ploying in  reverberatory  furnaces  anthracite 
or  stone  coal,  and  culm,  or  other  short- 
flamed  fuels,  as  well  as  bituminous  coal,  or 
other  long-flamed  fuels  heretofore  in  use. 

Dominic  Frick  Albert,  LL.D.  of  Ca- 

D1SHBAD,  NEAR  MANCHESTER,  MANUFAC- 
TURING Chemist,  for  an  improved  or  new 
combination  of  materials  and  processes  in  the 
manufacture  of  fuel. — Enrolment  Office,  Au- 
gust 1,  1841. 

This  fuel  is  composed  of  5  parts  of  bitumin- 
ous schist,  ground,  2$  parts  of  dry  alumin- 
ous clay,  mixed  with  ^th  part  of  mineral 
oil,  5  parts  small  coal  ground,  and  2\  parts 
of  vegetable  tar,  evaporated  with  2^  parts  of 
mineral  tar.  The  two  latter  substances  are 
heated  to  a  proper  consistency,  and  the  other 
ingredients  previously  mixed  together  are 
added  and  worked  up  into  a  homogeneous 
paste,  which  is  then  run  into  a  hole  in  the 
ground  to  cool  and  form  a  cake. 

The  claim  is  to  the  new  combination  of 
materials  and  processes  herein  described  for 
the  manufacture  of  fuel. 

Henry  Pape,  of  Great  Portland- 
street,  PlANO-FORTE  MANUFACTURER,  for 


improvements  in  castors.  Enrolment  Office, 
August  l,  1841. 

These  improvements  consist  merely  in  the 
application  of  two  wheels  or  rollers  to  each 
castor,  instead  of  the  usual  single  wheel,  a 
contrivance  already  included  in  a  recent  patent 
bearing  a  similar  title. 

Nathaniel  Lloyd,  of  Manchester, 
Pattern  Designer  ;  and  Henry  Row- 
botham,  of  the  same  place,  calico 
Printer,  for  certain  improvements  in  thick' 
eniny  and  preparing  colours  for  printing  calicoes 
and  other  substances.  Petty  Bag  Office,  July 
26,  1841. 

These  improvements  consist  in  the  em- 
ployment of  brown  sago,  instead  of  the  gums 
commonly  used  for  the  above  purposes.  The 
sago  is  calcined,  and  afterwards  mixed  with 
water,  and  heated  to  200°  or  212°  of  Fahren- 
heit. The  claim  is  to  the  substitution  or  use 
of  sago,  calcined  from  the  granulated  state, 
or  employed  in  any  other  form,  for  the  pur- 
pose of  thickening  and  preparing  colours  for 
printing,  in  place  of  the  gums  now  commonly 
used. 

Cornelius  Alfred  J aquin,  of  Hugoin 
Lane,  Wood  Street,  Merchant,  for  im- 
provements in  the  manufacture  of  covered  but- 
tons,  and  in  preparing  metal  turf  aces  for  such 
manufacture  and  other  purposes. — 1 
Office,  July  26,  1841. 

Thin  sheets  of  metal  are  coated  on 
side  with  copal  varnish  thinned  with  turpen- 
tine, and  coloured  according  to  the  colour  of 
the  flock  to  be  employed,  and  then  heated  in 
an  oven  to  about  150°  Fahr.  When  cold  the 
following  composition  is  applied ;  a  pound  of 
white  lead  is  mixed  with  a  pint  of  boiled 
linseed  oil,  and  half  a  gill  of  free  gold  size, 
and  coloured  as  before.  The  metal  is  then 
placed  on  a  sheet  of  leather  or  canvass  and 
a  quantity  of  flock,  similar  to  that  used  for 
paper  hangings,  is  sifted  over  the  prepared 
surface  ;  when  the  surface  is  well  covered 
with  flock,  the  composition  is  left  to  dry  for 
twelve  hours  or  more ;  the  superfluous  flock 
is  then  shaken  off,  and  the  metal  placed  in  a 
rack  for  a  few  days,  when  it  will  be  fit  for 
use. 

The  metal  prepared  in  this  way  may  then 
be  formed  into  collets  or  shells  for  the  back9 
of  buttons,  with  the  prepared  side  outwards, 
or  it  may  be  employed  for  any  other  useful 
purpose. 

The  claim  is  to  the  mode  of  improving  the 
manufacture  of  buttons  by  applying  flocked 
metal  backed  surfaces  thereto,  and  preparing 
metal  surfaces  in  a  similar  manner  for  other 
purposes. 
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MR.  HILLS'S  STEAM-CARR1 

The  steam  locomotionists  are  again  on 
the  road.  "The  General  Steam-coach 
Company,"  have,  during  the  past  week, 
been  making  daily  trips  from  the  York 
and.  Albany  Hotel,  at  the  north  eastern 
extremity  of  the  Regent's  Park,  to  the 
Manor  House  at  Tottenham,  and  back, 
with  a  steam  carriage  of  Mr.  Squire's. 
We  accompanied  them  on  Monday  last, 
when  the  distance,  which  is  said  to  be 
eight  miles  and  a  half,  was  cleverly 
done  in  half  an  hour.  The  road 
however  is  in  fine  condition,  and  the 
undulations  inconsiderable:  so  that 
these  short  experimental  trips  prove 
nothing  beyond  the  power  of  the  car- 
riage to  run  on  the  best  of  roads — the 
capability  of  the  boiler  to  produce 
steam  enough  to  maintain  that  speed 
for  a  short  period  of  time — and  the  per- 
fect command  which  the  conductor  has 
over  the  movements  of  the  carriage ; 
all  of  them  facts,  long  since  proved  to 
demonstration  by  Gurney,  Hancock, 
Heaton,  and  other  previous  experimen- 
talists in  this  line. 

As  long  back  as  1831,  a  Select  Com- 
mittee of  the  House  of  Commons,  after 
a  careful  examination  of  several  dis- 
tinguished civil  engineers,  reported — 
"That  steam  carriages  could  ascend 
hills  of  considerable  inclination  with, 
facility  and  safety — that  they  were  per- 
fectly safe  for  passengers — that-tney 
would  become  a  speedier  and  cheaper 
mode  of  conveyance  than  carriages 
drawn  by  horses— that,  with  the  slight- 
est exertion,  they  might  be  stopped  and 
turned  under  circumstances  where 
horses  were  totally  unmanageable— 
that  they  would  not  act  so  injuriously 
on  common  roads  as  the  feet  of  horses 
— that  the  substitution  of  inanimate  for 
animal  power  in  draught  on  common 
roads  is  one  of  the  most  important  im- 
provements in  the  means  of  internal 
communication  ever  yet  introduced; 
and  its  practicability  had  been  fully 
established." 

Notwithstanding  the  apparent  con- 
clusiveness of  this  report,  and  the  con- 
stantly-reiterated assertion,  "  that  the 
successful  substitution  of  steam  for  ani- 
mal power  on  turnpike  roads  is  no 
longer  doubtful,"  we  are,  unfortunately, 
but  little,  if  any  nearer  the  practical 
realization  of  these  boasted  advantages 
than  we  were  ten  years  ago. 


GE  FOR  COMMON  ROADS. 

Great  as  the  demand  now  is  for  addi- 
tional accommodation  on  several  lines 
of  road,  and  desirable  as  is  this  mode 
of  competing  with  and  counteracting  the 
exorbitant  charges  of  the  gigantic  and 
growing  railway  monopoly; — loudly  as 
the  vested  but  fast-decaying  interests  of 
a  particular  class  of  persons  call  for  a 
common  road  traffic  to  sustain  and  to 
retrieve  their  falling  fortunes :  not- 
withstanding all  these  and  many  other 
causes  combine  at  this  particular  crisis 
to  hold  out  more  than  ordinary  induce- 
ments for  the  employment  of  capital  in 
this  hitherto  neglected  channel — com- 
mon road  locomotion  seems  destined 
only  to  amuse  the  present  generation— 
to  benefit  the  future. 

The  General  Steam-coach  Company 
state,  in  their  prospectus,  "  that  while 
they  confidently  believe  the  improved 
steam-coach  which  they  have  engaged, 
and  propose  to  employ  in  the  first  in- 
stance, to  be  the  most  perfect  now 
known  or  patented  in  England,  they  do 
not  bind  themselves  to  adhere  to  any 
particular  invention,  longer  than  its  in- 
trinsic worth  shall  render  prudent,  bnt 
will  avail  themselves  of  every  valuable 
discovery  tending  to  promote  steam- 
coach  conveyance." 

Under  these  circumstances,  therefore, 
we  feel  it  our  duty  to  call  the  attention 
of  this  company,  and  of  all  who  are 
anxious  to  forward  the  successful  intro- 
duction of  common  road  locomotion, 
to  the  experiments  of  Mr.  F.  Hills,  of 
Deptford,  who  has  patented  several 
improvements  which,  in  practice,  are 
stated  to  have  fully  realised  his  most 
sanguine  expectations,  and  appear  to 
us  of  great  value.  In  constructing  a 
boiler  capable  of  producing  steam  with 
a  rapidity  equal  to  every  exigency — 
in  bringing  the  weight  of"  the  whole  of 
the  machinery  within  moderate  and 
practical  limits — and  in  greatly  reduc- 
ing the  cost  of  working,  by  avoiding 
the  usual  excessive  wear  and  tear,  Mr. 
Hills's  principal  merits  consist. 

Instead  of  making  short  and  showy 
trips  on  good  suburban  roads,  Mr.  Hills 
has  selected  for  his  curriculum  those 
roads  which,  from  the  peculiar  difficul- 
ties they  present,  are  likely  to  point  out 
every  variety  of  provision  that  need  be 
made,  or  circumstance  that  is  to  be 
guarded  against.  The  "Windsor,  Brigh- 
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:  ton,  Hastings,  and  similar  roads,  have 
been  traversed  by  him  with  uniform 
success. 

Perhaps  no  more  satisfactory  per- 
formance of  a  common  road  steam-car- 
riage could  be  cited,  than  Mr.  Hills's  trip 
to  Hastings  (64  miles)  and  back  in  one 
day ;  each  journey  accomplished  in  one- 
half  the  time  occupied  by  the  coaches. 

We  accompanied  Mr.  Hills,  about 
twelve  months  since,  in  a  short  run  np 
and  down  the  hills  about  Blackheath, 
Bromley,  and  its  neighbourhood ;  and  on 
Friday  last  we  again  had  the  pleasure 
of  accompanying  him  in  a  delightful  trip 
on  the  Hastings  road,  as  far  as  Tun- 
bridge,  and  back.  The  manner  in  which 
his  carriage  took  all  the  hills  *  both  in 
the  ascent  and  descent,  proved  how  com- 
pletely every  difficulty  on  this  head  had 
been  surmounted. 

The  appearance  of  Mr.  Hills's  carriage 
is  very  well  conveyed  by  the  engraving 
which  forms  our  frontispiece  this  week. 
It  consists,  in  the  first  place,  of  a  strong 
frame  mounted  on  substantial  springs; 
the  hinder  part  is  occupied  by  the  boiler, 
furnace,  and  water-tanks,  with  a  dickey 
for  an  engineer  and  stoker,  &c. 

In  front  of  these  an  elegant  britzka 
body,  capable  of  holding  six  persons  in- 
side, and  three  on  the  box,  besides  the 
conductor  in  front,  is  suspended  upon 
the  frame  by  another  set  of  springs,  so 
that  the  motion  of  the  carriage  is  delight- 
fully easy  and  agreeable.  The  carriage 
is  propelled  by  a  pair  of  ten-inch  cylin- 
ders and  pistons,  lying  horizontally  be- 
neath the  carriage,  which  act  on  two  nine- 
inch  cranks  on  the  main  axle,  which  can 
be  coupled  to  either  of  the  driving-wheels 
at  pleasure.  The  driving-wheels  are  6 
feet  6  inches  in  diameter. 

The  weight  of  the  boiler,  when  empty, 
is23cwt.  When  filled,  it  holds  about 
60  gallons  of  water,  and  120  gallons  more 
are  contained  in  the  tanks  which  surround 
it.  The  quantity  of  water  taken  in  at 
each  of  the  stations,  (which  are  arranged, 
as  near  as  possible,  in  8-mile  staares,)  va- 
ries from  80  to  100  gallons.  The  total 
weight  of  the  carriage,  including  water, 
coke,  and  twelve  persons,  is  under  four 
tons. 

When  working  on  heavy  and  uneven 
roads,  (such  as  are  encountered  in  tra» 

•  *   

*  Quarry-hill  is  s  rise  of  1  in  13 ;  and  River-hill, 
•aid  by  the  coachmen  to  be  the  wont  hill  in  the 
country,  rises  1  in  12. 


veiling  to  Hastings,  for  instance,)  the 
steam  pressure  is  70  lbs.  on  the  square 
inch,  but  on  good  level  roads  apressure 
of  60  lbs.  is  amply  sufficient  The  ave- 
rage speed  on  the  former  roads  is  full  16 
miles  an  hour,  throughout  the  journey ; 
on  level  roads,  a  speed  of  25  miles  has 
frequently  been  realised.  Three  miles 
have  been  repeatedly  accomplished  in 
7i  minutes.  In  long  journeys,  however, 
on  public  roads,  the  speed  is  regulated 
more  by  the  casual  obstructions,  arising 
from  the  ordinary  traffic  of  the  road,  than 
by  the  power  of  the  steam.  It  is  always 
necessary  to  slacken  the  speed  in  meeting 
or  passing  vehicles  drawn  by  horses,  to 
prevent  their  shying,  which  they  nearly 
all  do  if  passed  at  a  great  velocity ;  while 
few  horses  take  offence  at  the  steam  car- 
riage, if  travelling  at  a  speed  somewhat 
resembling  their  own. 

The  actual  cost  of  steam  travelling  on 
turnpike-roads  can  never  be  satisfactorily 
determined  until  the  system  is  reduced  to 
practice,  and  experience  has  pointed  out 
the  most  economical  mode  of  working — 
and  this  problem  in  steam  locomotion, 
albeit  the  most  important,  is  now  the 
only  one  that  remains  to  be  solved.  Mr. 
Hill's  long-continued  experience,  as  far 
as  it  goes,  fully  justifies  the  belief,  "that 
passengers  can  be  conveyed  by  steam- 
coaches  at  half  the  expense,  and  with 
double  the  speed,  of  a  stage-coach." 


RUSSELL   ON   STEAM  AND  STEAM 
NAVIGATION. 

On  the  Nature,  Properties,  and  Appli- 
cations  of  Steam,  and  on  Steam  iVa- 
vigalion.    From  the  Seventh  Edition 
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of  the  Encyclopedia  Britannica.  By 
John  Seott  Russell,  M.A.,  F.R.SJ?., 
Vice-President  of  the  Society  of  Arts 
for  Scotland,  <^c.  fyc.  $c.  Edinburgh: 
Adam  and  Charles  Black.  378  pp. 
12mo.,  with  15  plates. 

(Third  Notice.) 

If  there  exist  in  nature  an  agent  more 
simple,  more  powerful,  or  cheaper,  than 
that  of  8 team,  capable,  by  human  inge- 
nuity, of  being  applied  mechanically  to 
the  purposes  of  life,  we  have  all  the  au- 
thority of  the  past  to  predict  that  the 
means  will  be  discovered  as  time  rolls 
on.  But  we  may  perhaps  reasonably 
conclude,  that  this  period  will  not  arrive 
until  our  present  locomotive  power  shall 
k2 
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have  been  brought  to  its  utmost  possible 
perfection.  In  those  single  lifting  engines 
in  Cornwall,  where  steam  is  used  expan- 
sively at  a  very  high  pressure,  and  a  suffi- 
ciently large  area  of  piston  is  made  to  give 
out  the  whole  effective  power  of  the  steam 
before  it  enters  the  condenser;  where  a 
judicious  system  of  slow  combustion  and 
appropriate  boilers  are  combined  with  the 
best  clothing  and  other  minute  advan- 
tages, we  may  in  vain  expect  any  great 
advance  in  'their  present  performance. 
But,  with  these  improvements  carried  to 
their,  full  extent,  we  think  their  average 
duty  is  capable  of  being  kept  up  to  very 
near  their  highest  duty.  If  the  same  at- 
tention were  paid  to  their  daily  action,  as 
for  special  trials  of  their  powers,  we  see 
no  cause  to  prevent  a  continuance  of  a 
greater  approximation  to  their  best  per- 
formance; allowing  sufficient  deduction 
for  slight  imperfections  of  machinery  be- 
tween the  times  of  putting  the  whole  in  the 
best  order.  We  may  therefore  consider 
these  engines  as  nearly  perfect,  or  capable 
of  being  made  so  by  following  out,  to 
the  extreme  limit,  those  conditions  now 
well  ascertained  to  insure  most  duty. 
But  as  a  means  of  water  transit,  the 
steam-  engine  is,  in  respect  of  consump- 
tion of  fuel,  comparatively  in  a  rude 
state ;  as  imperfect,  on  the  average,  when 
contrasted  in  duty  with  the  Cornish  en- 
gine, as  Newcomen*6  was  to  Watt's.  In 
marine  engines,  therefore,  when?  a  com- 
bination of  every  possible  advantage, 
however  minute,  is  far  more  required 
than  for  land  engines,  we  may  reason- 
ably expect  such  improvements  as  shall 
render  their  duty  equal  to  the  best  Cor- 
nish engine.  There  is  nothing  in  the 
steam-engine  itself,  nor  in  the  nature  of 
steam,  to  confine  improvement  to  one 
class  of  engines.  The  moment  the  true 
causes  of  the  superiority  of  the  Cornish 
engine  shall  be  ascertained,  human  in- 
genuity will  place  the  marine  on  a  level 
with  it.  To  subscribe  to  the  mere  asser- 
tion, that  the  different  purposes  to  which 
the  two  engines  are  applied  must  ever  pre- 
vent an  equality  of  duty,  is  at  once  to  *top 
investigation.  Nothing  can  be  more  un- 
sound, nothing  more  injurious  to  the  im- 
provement of  the  marine  engine.  Let 
but  the  real  causes  of  difference  in  duty 
be  determined,  and  we  are  sure  that 
means  will  be  discovered  to  give  to  the 
now  inferior  engine  the  same  effect.  We  are 
a  nation  of  mechanics,  as  well  as  of  shop- 


keepers ;  and  there  Is  invention  enough 
among  our  ingenious  artisans  to  discover 
the  means,  as  soon  as  their  attention  is 
directed  in  the  right  channel.  The  phy- 
sician must  first  discover  the  cause  of  a 
disease,  before  he  can  cure  it.  We  may 
safely,  therefore,  assure,  as  an  incentive 
to  investigation,  a  large  fortune  to  him 
who  shall  approximate  the  duty  of  the 
rotative  marine  engine  to  that  of  the  best 
Cornish  single  lifting  engine;  and  also 
the  remembrance  of  his  name  to  the  most 
distant  posterity,  as  long  as  the  steam- 
engine  shall  last. 

The  nation  is  not  yet  alive  to  the  im- 
portance of  the  wanted  discovery;  the 
public  are  totally  ignorant  of  the  anomaly ; 
and  the  mercantile  community,  whose  mil- 
lions are  invested  in  steam  navigation,  will 
perhaps  scarcely  believe  in  its  existence. 
In  the  present  state  of  steam-engine 
science,  it  cannot  be  denied,  that  the  me- 
tropolis, centre,  as  it  is,  of  the  commerce, 
of  the  arts,  of  the  wealth,  and  luxury  of 
the  world,  is  far  surpassed  by  the  scat- 
tered population  of  the  mining  districts 
of  Cornwall.  Would  we  show  the  fo- 
reigner our  perfection  in  this  department 
of  the  intellect  of  Great  Britain— the 
mighty  operations  performed  by  the  small- 
est known  consumption  of  fuel — we  must 
beg  him  to  go  two  hundred  and  fifty  miles 
from  our  city.  If  of  an  intelligent  mind,  he 
will  express  his  astonishment  that  marine 
engines,  where  economy  of  fuel  is  of  in- 
comparable  importance,  should  consume 
double  the  quantity,  which  the  Cornish 
do.  He  will  ask  explanation  of  the  sin- 
gularity,  and  apply  to  our  most  renowned 
engineers  for  the  information.  We  should 
then  be  convicted  of  the  most  lamentable 
and  disgraceful  ignorance.  They  must 
say — "  Really,  we  cannot  tell  you  ;  we 
do  not  ourselves  understand  the  causes 
of  the  effects  of  our  own  works.*'  "What 
would  be  his  surprise  and  contempt !  An 
insular  nation,  ever  first  at  sea ;  possess- 
ing many  colonies,  each  larger  than  itself, 
a  speedy  communication  with  which  is  of 
the  last  importance ;  having  an  unlimited 
means  of  steam  navigation,  is  yet  limited 
in  the  use  of  it  by  the  enormous  quan- 
tity of  fuel  that  must  be  carried;  whilst 
a  district,  comparatively  unknown,  has 
been  for  many  years  carrying  on  great 
operations  with  one-half  of  the  con- 
sumption. We  cannot  dwell  upon  all 
the  important  changes  that  rise  before  us, 
which  must  inevitably  ensue  from  the 
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ability  to  perform  voyages  of  double  the 
length  with  the  same  fuel.  A  revolution 
in  distant  communications,  as  surprising 
as  the  present  state  of  steam  navigation, 
would  be  the  result ;  and  yet  we  stand 
still.  We  build  enormous  ships  of  2  and 
3,000  tons,  three- fourths  of  whose  space 
is  occupied  by  machinery  and  fuel,  with- 
out first  satisfying  ourselves  whether  the 
superiority  of  the  Cornish  engines  cannot 
be  adopted,  by  some  new  arrangement  of 
rotative  engines.  What  this  arrangement 
should  be  we  are  unable  to  determine,  from 
Ignorance  of  the  causes  of  the  superiority ; 
to  these,  therefore,  we  would  draw  at- 
tention, and  we  cannot  but  lament  that 
they  have  been  so  long  allowed  to  remain 
undiscovered.  It  is  by  no  means  credit- 
able to  our  engineers.  "Were  the  question 
of  equal  importance  to  France  and  Ame- 
rica, as  to  Great  Britain,  a  government 
commission  had  long  ago  set  the  subject 
in  its  true  light.  We  cannot  but  admire 
the  superior  genius  of  legislation  in 
France,  in  all  matters  relating  to  mind, 
and  scientific  investigation  ;  as  also  the 
superior  treatment  men  of  science  and  li- 
terature receive  from  the  government  and 
the  people.  But  it  does  not  seem  con- 
sistent with  the  wisdom,  the  policy,  or 
spirit  of  the  constitution  of  this  country, 
to  protect  its  richest  sources  of  power 
and  glory.  Poot,  indeed,  would  be  the 
state  of  science  heie,  and  small  hope  of 
its  progress  for  the  future,  did  it  depend 
upon  the  fostering  protection  of  our  go- 
vernment Commissions  of  stolidity,  and 
jobs  of  venality,  which  never  yet  gave  a 
new  idea  to  the  world,  nor  advanced  one 
degree  the  cause  of  intellect,  are  got  up 
with  surprising  alacrity,  and  the  most  un- 
blushing effrontery  for  political  purposes, 
at  a  yearly  expense  of  many  thousands  to 
the  country.  The  wasteful  prodigality  of 
each  succeeding  administration  is  insuffi- 
cient to  satisfy  the  cravings  of  party  po- 
verty .whose  appetite, like  the  horse-leech, 
still  cries,  '*  Give give !"  But  where  find 
we  commissions  of  intellect — jobs  of  the 
intelligence  of  the  nation,  to  promote  the 
interests  of  science;  for  the  investigation 
of  principles ;  the  advancement  of  mind  ? 
Government  has,  indeed,  seldom  done 
any  thing  to  assist  the  science  or  the  use- 
ful arts ;  on  the  contrary,  by  a  disgrace- 
ful system  of  patent  laws,  and  a  burden- 
some expense,  she  has  acted  the  part  of 
an  unnatural  mother  j  and,  from  deference 
to  a  few  rich  monopolists,  repressed  as 
much  as  possible,  instead  of  giving  every 


encouragement  to  the  inventive  talent  of 
the  country.  This  species  of  intellect  has 
almost  universally  been  found  among  the 
most  industrious  and  poorest  classes  of 
the  community,  upon  whom  the  hardships 
of  the  existing  laws  have  fallen  with  ter- 
rible severity.  They  squeeze  the  money 
from  their  pockets,  and,  until  some  recent 
alterations,  mocked  their  claims  for  pro- 
tection by  the  vilest  quibbles.  Every  ad- 
vance is  left  to  the  enterprise  and  straggles 
of  the  people  themselves. 

If  government  will  not  appoint  proper 
persons  to  investigate,  for  the  national  be- 
nefit, the  causes  of  the  great  saving  in  fuel, 
in  the  mining  districts,  we  must  press  it 
urgently  upon  individual  intelligence.  We 
cannot  too  strongly  draw  attention  to  what 
has  been  done  in  Cornwall.  Since  1814, 
the  talented  engineers  of  that  county  have, 
by  their  improvements,  saved  the  sur- 
prising revenue  of  84,300/.  a-year  to  the 
proprietors  of  the  mines,  calculating  the 
coals  at  17s.  per  ton.  [Lean's  Historical 
Statement,  p.  146.]  Tiiey  have  thus  put 
into  their  pocket?  a  clear  gain,  in  twenty- 
six  years,  of  2,191,800/.;  and  whilst  these 
advances  to  perfection  have  been  made 
in  the  single  lifting  engine,  the  rotative 
consumes,  on  the  average,  as  much  now 
as  it  did  in  1787  !  This  enormous  saving 
in  Cornwall  has  been  made  on  fifty-four 
engines  alone.  If,  then,  their  present 
improvements  could  be  applied  to  all  the 
manufacturing  and  marine  engines  em- 
ployed on  land  and  sea  in  Great  Britain, 
the  saving  to  the  nation,  in  coals,  would 
be  of  a  magnitude  truly  astonishing.  It 
has  been  sufficiently  established,  w 
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for  granted,  to  be  considered  a  fact,  that 
these  rotative  engines  consume,  at  the 
lowest  calculation,  on  an  average,  double 
the  quantity  of  fuel  of  the  Cornish  en- 
gine ;  and  we  are  more  justified  in  as- 
suming, from  the  experience  of  the  past 
and  every  analogy,  that  such  saving  can 
be  effected,  as  well  in  the  rotative  as  in 
the  Cornish  engine,  when  the  causes  are 
ascertained,  than  that  they  cannot.  At 
present,  so  little  iuterest  has  the  questioa 
excited,  in  proportion  to  its  importance, 
that  the  first  engineers  in  our  country  are 
obliged  to  confess  that  no  rational  causes 
have  been  advanced  in  explanation.  The 
theory  of  percussion  has  be^n  relied  on 
by  Mr.  Parkes ;  but  it  was  not  satisfac- 
torily received,  nor  has  it  since  been 
adopted  by  those  in  highest  repute  as 
practical  and  scientific  engineers ;  it  seems 
now  to  be  given  up.  The  question  remains 
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as  unsettled  as  ever.  The  design  and 
limits  of  this  notice  preclude  our  inter- 
posing our  own  private  opinion  on  this 
nice  and  interesting  subject.  Neither  do 
we  feel  sure — in  consequence  of  the  omis- 
sion of  some  experiments,  and  of  the  facts 
on  record,  though  numerous,  not  being 
taken  with  sufficient  minuteness — that  we 
could,  as  yet,  form  a  correct  judgment 

We  were  disappointed  in  not  finding, 
in  Mr.  Russell's  work,  the  slightest  allu- 
sion to  this  important  subject.  It  is  the 
greatest  defect  in  a  treatise  otherwise 
valuable  to  science;  and  we  regret  the 
loss  the  more,  since  we  believe  his  powers 
of  investigation  and  analysis  would  well 
fit  him  for  the  investigation.  No  notice  is 
even  taken  of  the  Indicator,  and  its  dia- 
grams, as  a  means  of  determining  the  ac- 
tual power  of  an  engine.  We  press  this 
omission  on  our  author's  attention  ;  and 
suggest  the  propriety,  nay,  the  necessity, 
in  justice  to  his  readers,  of  publishing  a 
separate  chapter  on  this  interesting  and 
philosophical  inquiry.  No  paper  would 
be  more  eagerly  welcomed ;  no  investi- 
gation would  tend  more  to  the  advance- 
ment of  science,  and  the  improvement  of 
the  rotative  engine.  Nor  could  the  Bri- 
tish Association  appropriate  a  portion 
of  its  funds  to  a  more  important  inquiry 
for  the  national  benefit,  and  particularly 
for  the  commercial  interests  of  Great 
Britain.  It  is  a  field  for  investigation,  at 
this  time,  of  a  peculiarly  interesting  na- 
ture, and  cannot  but  lead  to  the  further 
and  more  rapid  extension  of  steam  navi- 
gation. Altogether,  viewed  in  its  dif- 
ferent relations  to  the  trade,  cost  of  ma- 
terials, and  commerce  of  the  country,  we 
are  not  acquainted,  in  the  whole  range  of 
science,  with  a  subject  of  greater  magni- 
tude. 

The  general  substitution  of  steam — the 
dearest  power,  for  wind  navigation  the 
cheapest — has  one  great  evil  to  contend 
against,  which  must  be  removed  before  it 
can  reach  its  limits  of  extension ;  namely, 
the  enormous  consumption  of  fuel. 

Our  correspondent,  "Scalpel,"  has,  in 
an  able  paper  in  No.  927,  drawn  a  com- 
parison between  the  duty  of  Mr.  Watt's 
rotative  engines  and  the  present ;  and  come 
to  the  startling  conclusion  that,  as  far  as  the 
practice  and  internal  arrangements  of  the 
engine  are  concerned,  we  have  rather  re- 
trograded than  advanced  in  duty  since 
1787;  seeing  that  thesuperior  performance 
of  any  such  engine,  now,  is  not  more  than 
can  be  fairly  accounted  for  by  the  use  of 


expansive  steam  alone.  We  would  direct 
Mr.  Russell's  attention  to  this  paper,  as 
it  seems  to  have  been  prepared  from  a 
considerable  mass  of  materials,  and  from 
other  authorities  which  have  the  reputa- 
tion of  standard  works  on  the  steam- 
engine.  We  would  also  call  his  atten- 
tion to  one  or  two  other  points  deserving 
t^f  1 1 1     1 1  ij^i  t  i  o  n 

Our  author  observes,  that  American 
engines  travel  at  double  the  speed  of  en- 
gines in  this  country,  making  a  progress 
of  400,  450,  and  500  feet  a  minute;  and 
strongly  urges  us  to  double  the  speed  in 
England,  by  enlarging  the  eduction  valves. 
As  this  recommendation  may  lead  to  much 
error  and  wasteful  expenditure ;  and  as 
we  think  it  a  hasty  conclusion  to  come 
to,  without  any  facts  to  justify  the  prac- 
tice, we  press  this  upon  our  author's 
further  consideration.  The  American 
engines  are  no  guide,  for  they  use  steam 
at  a  very  high  pressure,  and  thus  make 
up  in  duty  any  loss  from  imperfect  cy- 
linder exhaustion.  We  think  there  is 
much  truth  in  what  has  been  advanced 
in  our  pages,  that  time  is  required  for 
condensation,  so  that  if  double  the  speed 
is  obtained,  only  half  the  usual  time  is 
allowed  for  exhaustion  of  the  cylinder. 
Our  present  rotative  engines  do  not  per- 
form half  of  the  duty  of  the  Cornish  engines, 
and  they  travel  more  than  double  their 
speed ;  what,  then,  is  likely  to  be  the  re- 
sistance to  the  piston  from  un  condensed 
vapour,  in  the  American  engines,  at 
double  our  speed?  Certain  it  is,  that 
the  slowest  moving  engines  in  the  world 
perform  the  greatest  duty  in  the  world. 
Besides,  on  principle,  we  are  uot  dis- 
posed to  encourage,  upon  mere  supposi- 
tion, the  subversion  of  important  theories, 
found  in  practice  to  succeed  so  well.  We 
cannot  doubt  that  a  mind  like  that  of 
James  Watt  formed  his  practice  on  suf- 
ficient thought  and  experiment;  and 
until  facts  of  value,  or  at  least  some  show 
of  reason,  (for  Mr.  Russell  does  not  con- 
descend to  give  us  either,)  shall  be 
brought  forward  to  controvert  his  opi- 
nion, we  cannot  but  caution  the  public 
against  being  led  away,  by  speculative 
doctrines  only,  mere  hypotheses,  to  alter 
what  has  been  so  long  observed.  Our 
author  has  not  yet,  we  think,  secured  for 
himself  a  name  of  that  omnipotence  in 
science,  as  to  entitle  his  mere  authority 
to  alter  the  matured  judgment  and  inven- 
tion of  such  a  man  as  Watt,  confirmed 
by  the  practice  of  eminent  engineers  for 
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half  a  century.  When  individual*  con- 
tend for  alterations  of  a  system  like  this, 
they  ought  at  least  to  support  the  novel 
theory.  Mr.  Russell  should,  at  any  rate, 
have  stated  some  better  reason  for  in- 
sisting on  the  error  of  Mr.  Watt,  than 
that  the  swiftest  steam-boats  in  America 
worked  their  engines  at  double  our  speed; 
as  if  lines  of  least  resistance,  and  pro- 
portion of  power  to  tonnage,  were  not  the 
causes  of  their  rapid  movement  through 
the  water. 

In  investigating  the  causes  of  the  supe- 
rior duty  of  Cornish  engines,  some  atten- 
tiou  should,  we  think,  be  paid  to  the  fol- 
lowing, among  other  questions.  When  an 
engine  is  not  doing  its  extreme  or  trial 
duty,  is  the  cause  due  solely  to  an  infe- 
rior state  of  the  machinery?  If  the  same 
steam  pressure  is  used  expansively,  and 
the  pit  work  is  in  the  same  order,  it 
should  be  determined  with  accuracy  what 
are  the  causes  that  reduce  the  duty  from 
128,300,598  lbs.,  done  by  the  Wheal-  Vor 
engine  (Borlase's,)  to  an  average  o 
83,437,497  lbs.  Does  the  engiue,  in  the 
latter  case,  make  more  strokes  a  minute, 
and  is  the  eduction  vaive  opened  less 
quickly  than  usual  before  the  steam 
valve  ?  What  is  the  cylinder  exhaustion 
in  the  two  performances?  Under  the 
same  circumstances,  are  the  same  results 
always  obtained  ?  Let  us  not  reason  on 
mistaken  facts.  Unless  they  are  pretty  cer- 
tain and  invariable,  we  may  seek  in  vain  to 
deduce  a  rational  theory  of  what  causes 
produce  the  effects  we  see.  We  think 
experiments  should  then  be  made  with 
two  or  more  engines  of  the  same  size, 
and  under  the  same  circumstances,  as 
nearly  as  they  admit.  There  are  many 
engines  in  Cornwall  of  the  same  class, 
and  the  liberal  facilities  of  inspection  that 
have  ever  distinguished  this  county  will, 
we  are  sure,  be  continued.  The  differences 
in  duty  might  then  be  traced  to  various 
forms  of  boilers,  superior  clothing,  better 
cylinder  exhaustion,  more  powerful  fuel, 
the  use  expansively  of  higher  pressure 
steam,  and  the  items  of  difference  assigned 
to  each.  We  are  not  aware  that,  in  the 
late  experiments,  the  Indicator  was  ap- 
plied at  all  to  ascertain  the  cylinder  ex* 
haustion,  but  merely  the  steam  pressure. 
Facts  minutely  and  accurately  taken,  on 
a  sufficient  number  of  engines,  with  In- 
dicators most  carefully  prepared  each 
time,  so  applied  that  the  diagrams  may 
present  the  extreme  sweep  of  every  vari- 


ation, and  afterwards  well  arranged,  would 
soon  lead  to  a  complete  explanation  of 
what  is  now  an  unexplained  phenomenon. 
If,  when  this  is  done,  and  the  actual 
power  of  Cornish  engines  reduced,  with 
perfect  accuracy,  to  the  measure  of  actual 
(not  nominal)  horse  power  of  the  rotative 
engine,  experiments  of  a  similar  nature 
should  be  made  on  manufacturing  and 
marine  engines :  the  difference  in  con- 
sumption would  then  be  properly  deter- 
mined, and  assigned  to  the  true  causes. 
In  making  experiments  with  Indicators, 
we  would  observe,  from  our  own  know- 
ledge of  the  false  results  that  have  been 
obtained  by  connecting  the  string  im- 
properly, that  some  previous  diagrams 
should  be  taken,  .in  various  ways,  to  de- 
termine the  fairest  and  most  correct 
sweep.  To  measure  the  power  of  these 
enormous  machines  by  instruments  so 
minute  and  delicate,  requires  all  the  cau- 
tion of  the  most  accurate  science. 

We  expected  to  have  been  enabled  to 
conclude  in  this  number  our  strictures  on 
Mr.  Russell's  book;  but  we  find  on  our 
notes,  so  much  yet  remaining  to  be  ob- 
served upon,  touching  especially  the  com- 
parative services  of  the  Thames  and  Clyde 
marine  engine  makers,  that  we  must  tres- 
pass on  the  attention  of  our  readers  with  a 
a  fourth  and  concluding  notice  next  week. 

Errata. —  In  our  second  notice,  for  "Bishop 
Butler,"  in  note  at  foot  of  col.  2,  page  128,  read 

Bishop  Watson;"  and  for  "  Ireland,"  in  note  p. 
137,  read  "Scotland." 


CLYDE-BUILT  STEAMERS. 

Sir, — Your  correspondent  A.  M.,  in  the 
Magazine  for  July,  has  asked  a  number  of 
questions  which  it  would  be  libellous  to  an- 
swer, as  to  the  merits  of  Clyde-built  Steam- 
ers. I  saw  the  Robert  Burns,  from  the  Clyde, 
on  the  day  of  her  arrival  in  the  Thames,  and 
observed  that  she  was  not  nearly  so  fast  as 
the  slowest  of  the  Gravesend  boats,  which 
happened  to  be  going  up  the  river  at  the 
same  time.  Perhaps  it  might  be  the  fresh 
water  which  prevented  her  going  so  fast  as 
she  did  in  the  Clyde  ! 

Your  correspondent  has  not  given  his 
name ;  perhaps  it  might  have  then  appeared 
too  much  like  the  puff  direct;  however,  as  I 
have  no  particular  interest  to  serve.  I  sub- 
scribe mine,  and  remain, 

Yours  truly,  George  Baylby. 

c 

1,  Addington-place,  Catnberwell,  Aug.  12,  1841,- 
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THE  NEW  ARRANGEMENT    FOR  MARINE 
STEAM-ENGINES,  (p.  118.) 

We  gave  in  our  last  number  a  drawing' 
and  description,  communicated  by  a  cor- 
respondent, (S.  C.,)  of  a  new  arrange- 
ment for  marine  steam-engines,  by  which 
a  very  considerable  saving  in  room,  and 
also  (we  presume)  of  expense,  may  be 
effected.    We  were  not  then  aware,  and 
we  hope  our  correspondent  was  equally 
so,  that  this  arrangement  is  included 
among  the  improvements  last  patented 
by  Mr.  Joseph  Maudshy,  (.1841,)  and 
that  two  pairs  of  engines  on  this  plan 
have  actually  been  for  some  time  in  pro- 
gress at  Messrs.  Maudslay,  Sons,  and 
Field's  manufactory,  Lambeth.  Having 
had  these  facts  established  to  our  satis- 
faction, justice  as  well  to  our  readers  as 
to  Mr.  Maudslay  requires  that  we  should 
thus  promptly  give  publicity  to  them ; 
lc6t  any  of  the  former,  misled  by  the  pro 
bono  publico  character  of  our  corre- 
spondent's disclosure,  should  be  betrajed 
into  the  mistake  of  building  engines  on 
the  improved  plan  in  question,  without 
licence  from  the  patentee ;  or  Mr.  Mauds- 
lay miss  any  of  the  fame  or  profit  to 
which  he  is  rightly  entitled,  as  the  sole 
inventor  and  patentee. 


PERFORMANCES   OF   THE    CORNISH  EN- 
GINES—THEORY OF  GRAVITATION,  &C. 

Sir, — One  subject  which  seems  much 
to  puzzle  the  scientific  men  of  the  pre- 
sent day  is,  in  what  manner  to  account 
for  the  extraordinary  performance  of 
the  Cornish  Pumping  Engine— the  ef- 
fect obtained  being  apparently  vastly 
superior  to  the  cause  producing  it,  ac- 
cording to  the  present  accurate  and 
well-defined  modes  of  calculation.  It 
has  therefore,  after  ample  allowances 
for  the  great  care  and  nursing  bestowed 
on  these  engines,  been  referred  by 
many  scientific  men  to  the  operation  of 
some  mysterious  agent  not  heretofore 
explained,  or  taken  into  calculation. 
It  is  pretty  certain,  that  steam,  as  used 
in  these  engines,  is  made  to  produce  its 
maximum  practical  eff  ect,  and  this  will 
of  course  form  a  large  item  in  consider- 
ing their  superiority  over  other  kinds 
of  engines.    The  undiscovered  agent, 
it  appears,  must  account  for  the  rest ; 
and  doubtless,  that  man  will  get  the 
credit  of  being  a  clever  fellow,  who 

/ 

f 


now  shows  what  this  agent  really  is. 
However,  to  proceed.    An  idea  occur- 
red to  me  some  time  back,  which  I 
think  may  possibly  be  the  means  of  un- 
ravelling the  whole  affair  ;  and  if  so,  it 
will  prove  that  the  Mining  Engine  does 
not  in  reality  perform  the  extraordinary 
duty  allotted  to  it,  although  it  may 
actually  raise  the  quantity  of  water  al- 
leged, and  that  the  whole  mystery  has 
arisen  from  scientific  men  having  based 
their  arguments  on  an  effect,  instead  of 
on  the  causs,  which  produced  that  ef- 
fect. "We  are  constantly  being  told  that 
some  certain  engine,  by  the  combus- 
tion of  a  bushel  of  coal,  has  raised,  so 
and  so — say  fifty  millions  of  pounds 
weight  a  foot  high.  Explain  this.  What 
do  you  mean  oy  the  term  weight? 
What  is  weight      "  Why/'  says  one  of 
your  unscientific  readers,  "  the  weight 
of  a  thing  makes  it  fall  towards  the 
earth.   Take  up  that  pail  of  water— 
and  hold  it  in  your  hand — and  yoa 
will  soon  find  out  what  weight  is."  I 
apply  myself,  and  find  it  requires  con- 
siderable muscular  exertion  to  raise  it 
— this,  of  course,  makes  me  cognizant 
of  the  fact  itself;  but  does  not  ex- 
plain the  cause  of  it — the  reason  why 
1  am  obliged  to  use  muscular  exer- 
tion to  raise  the  pail  of  water  from 
the  earth.    I  then  apply  to  your  scien- 
tific reader  who  informs  me — "that 
there  is  a  constant  power  of  attrac- 
tion exerted  by  all  bodies  or  forms 
of  matter  on  each  other— and  conse- 
quently, by  the  earth,  as  a  whole,  on 
all  bodies  or  forms  of  matter  within  its 
influence — commonly  called  the  At- 
traction of  Gravitation,  or  Gravity — and 
that  the  weight  of  the  pail  of  water  is 
caused  by  the  attraction  of  gravitarion 
exerted  by  the  earth  on  it — that  the 
muscular  exertion  was  necessary  to 
overcome  this  constant  attraction, or  the 
water  could  neither  be  raised  from  the 
earth,  nor  supported  when  raised.  That 
weight,  therefore,  is  merely  the  efeet 
of  this  constant  power  of  attraction, 
and  is  the  evidence  apparent  to  our 
senses,  by  which  we  are  enabled  to 
judge  of  its  intensity  or  quantity;  the 
different  weights  or  specific  gravity  of 
the  same  bulk  of  different  substances 
(as  iron  or  water)  being  merely  indica- 
tive of  the  degree  of  energy  exerted  by 
the  attractive  power  of  the  earth  on 
each  of  them  in  drawing  them  towards 
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itself."  The  term  weight,  therefore,  as 
commonly  used  and  understood,  con- 
veys a  false  idea  to  most  persons.  It 
seems  to  intimate  that  a  body,  or  sub- 
stance possesses  a  power  of  falling — 
and  when  it  is  said  that  a  horse's  power 
will  raise  33,000  pounds  weight  a  foot 
high,  itseems  to  intimate,  and  is  gene- 
rally understood,  that  the  water  itself 
possesses  some  innate  faculty  or  power 
of  falling,  which  renders  necessary  the 
exertion  of  great  mechanical  power  to 
overcome  it. 

From  these  observations  it  appears, 
that,  correctly  speaking,  the  power  of 
the  Cornish  Pumping  Engine,  is  ex- 
pended in  overcoming  the  attraction 
exerted  by  the  earth  on  the  water  that 
is  raised  from  the  depth  of  the  mine. 
It  is  evident,  therefore,  that  although 
water  is  ostensibly  and  really  the  sub- 
stance acted  upon — the  attraction  of  gra- 
vitation is  the  power,  which  the  force  of 
the  engine  is  exerted  directly  against ; 
and  had  this  word,  attraction,  been 
used  in  estimating  the  power  of  the 
steam-engine,  it  could  hardly  have  es- 
caped an  intelligent  mining  engineer, 
that  an  allowance  must  be  made  in 
favour  of  the  engine,  in  consequence  of 
the  degree  of  attraction  exerted  on  the 
lower  part  of  the  column  of  water,  by 
the  earth  above  the  bottom  of  the  mine. 
Some  mines,we  know,  are  of  a  vast  depth, 
and  it  follows,  that  although  the  im- 
mense bulk  of  the  earth  is  still  attract- 
ing the  water  at  the  bottom  as  before, 
yet  this  attraction  must  be  perfectly 
neutralized  by  the  attraction  exerted 
on  it  in  an  opposite  direction ;  by  the 
vast  mass  of  earth  through  which  the 
6haft  has  been  cut,  and  which  may  be 
compared  to  the  effect  that  would  be 
produced  by  placing  a  piece  of  iron 
within  the  sphere  of  attraction  of  two 
magnets  of  very  unequal  size.  It  is  as 
well  here  to  observe,  that  Nature  knows 
no  such  terms  as  up  or  down — above  or 
below.  The  vast  globe  on  which  we 
live,  keeps  whirling  round  and  round, 
day  after  day,  making  a  complete  revo- 
lution in  twenty-four  hours  ;  therefore, 
in  relation  to  the  sun,  we  are  now  (our 
senses  would  affirm)  at  top,  standing 
on  our  feet ;  but  twelve  hours  hence,  we 
shall  be  at  bottom — our  heels  upwards 
and  heads  downwards;  yet  still  pre- 
vented falling  away  from  the  earth  by 
some  invisible  but  mighty  power,whicn 


binds  us  to  it  as  firmly  as  in  the  first  case  j 
and  not  only  w*,  but  the  mountains,  rocks, 
seas,  and  the  air  we  breathe,  which  are 
equally  under  its  influence — and  this 
stupendous  power  is  the  ever-constant 
attraction  of  gravitation.  However,  it 
is  not  my  intention  to  illustrate  or  en- 
large upon  the  principle  of  gravitation 
unnecessarily,  as  it  is  sufficiently  well 
understood;  but  simply  to  mention  what 
I  consider  necessary  to  elucidate  the 
subject,  in  accordance  with  the  gene- 
rally-received theory  ;  but  which  must, 
however,  lead  us  rather  deeply  into  it. 
There  is  really,  then,  (although  I  must 
use  the  term  to  make  myself  understood) 
no  up  and  no  down,  and  a  person  who 
can  realize  this  idea  will  see  clearly 
that  the  bulk  of  earth  (to  use  the  com- 
mon expression)  above  the  bottom  of  the 
mine,  will  exert  on  any  substance  (say 
water)  placed  there,  an  equal  degree 
of  attraction  with  the  same  bulk  of 
earth  immediately  below  the  bottom, 
will,  in  fact,  exactly  neutralize  the  ef- 
fect, or  power  of  an  equal  bulk  in  the 
opposite  direction.  To  give  a  full  idea 
of  the  effect  of  this  neutralization  as  re- 
gards weight  and  gravitation — let  us 
suppose  a  vacancy  at  the  centre  of  the 
earth.  Here  we  should  find  no  such 
thing — no  such  sensation  as  weight; 
and  yet  the  earth  would  be  still  exerting 
its  attractive  force  on  us  as  at  the  sur- 
face; and  the  cause  is  obviously,  that  the 
attractive  power  is  exerted  on  us  with 
equal  energy,  in,  or  from  every  direction 
alike.  Imagine,  therefore,  engineers, 
the  piston  of  a  steam-engine,  with  the 
steam  admitted  at  the  same  time  both 
above  and  below.  It  is  obvious,  that  in 
this  case  the  same  amount  of  power 
would  be  exerted  on  the  piston  each 
way,  as  would  be  exerted  in  producing 
sensible  power  if  only  on  one  side  of  it. 
These  powers,  will  now,  however,  neu- 
tralize each  other,  and  consequently, 
the  piston,  although  acted  on  power- 
fully by  each,  will  not  feel  that  power, 
or  will  have  no  sensation  of force.  So  in 
like  manner,  a  man  at  the  centre  of  the 
earth,al  though  acted  on  powerfully  in  all 
directions  by  the  attraction  of  the  earth 
around  him,  would  not  in  the  least  feel 
that  power,  and  would  have  no  sensa- 
tion of  weight.  It  is  rather  amusing  to 
let  the  imagination  dwell  on  the  novel 
sensations  a  person  so  situated  would 
experience.   He  would  float  in  the  air 
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and  his  obvious  means  of  locomotion 
would  be  wings,  or  perliaps  to  be  in 
the  last  fashion — a  screw  propeller. 
He  would  have  lost  the  power  of  loco- 
motion by  the  usual  means,  by  losing 
his  weight ;  and  would,  if  he  put  out 
his  foot  to  take  a  step,  be  doubtless 
surprised  to  find  himself  bounding  about 
like  an  India-rubber  ball.  Leaving  co- 
hesion out  of  the  question,  he  would  be 
able  to  lift  a  mountain— for  the  moun- 
tain would  be  destitute  of  weight  as  well 
as  himself.    He  would  begin  to  think 
himself  all-nowerful,  although  he  might 
in  relinquishing  his  grasp  of  anything 
small,  be  rather  annoyed  to  see  it  bound 
away  from  him  merely  by  the  impetus 
it  acquired  from  his  quitting  hold  of  it. 
However,  I  will  not  multiply  these  in- 
stances.  I  think  that  no  one  will  deny, 
on  reflection,  that  such  would  actually 
be  the  effect;  and  therefore  it  follows, 
as  a  matter  of  course,  that  as  the  at- 
traction of  gravitation  exerts  no  per- 
ceptible or  sensible  power  on  a  sub- 
stance at  the  centre  of  the  earth,  and  a 
great  amount  of  power  at  the  circum- 
ference, that  it  must  diminish  in  a  cer- 
tain ratio  of  progression  from  the  cir- 
cumference to  the  centre ;  and  that  al- 
though this  difference  may  not  appear 
to  be  great  at  a  short  distance  from  the 
circumference,  yet  it  must  have  a  cer- 
tain value.  Here  then  lies  the  question. 
What  is  this  ratio  ?  And  what  is  the  dif- 
ference of  attractive  power  at  the  depth 
of  the  Cornish  mines?  This  will  involve 
the  consideration  of  various  subjects  and 
theories ;  some  tolerably  well  establish- 
ed, and  others  not  so;  and  to  com- 
mence, it  will  be  as  well  to  mention  the 
known  fact,  that  the  attractive  power 
of  a  lofty  mountain  is  sufficient  to  draw 
a  plumb  line  at  its  base  out  of  the 
perpendicular.   Here  then  is  at  once 
a  well-attested  instance  of  the  attrac- 
tive power  of  a  part  of  the  earth;  mo- 
difying, or  partly  neutralizing  the  at- 
tractive power  of  the  whole,  which 
establishes  fully  the  fact,  that  such  a 
phenomenon  actually  takes  place,  and 
proves  the  correctness  of  the  theory.  I 
will  next  consider,  to  the  best  of  my  abi- 
lity, the  present  theory  of  the  ratio  of 
force  with  which  the  attractive  power 
exerts  itself—premising  that  I  have  not 
read  so  much  on  the  subject  as  perhaps 
I  should  have  done. 

I  extract  the  following  from  Grief's 
Mechanics*  Dictionary : — 


"  The  power  of  gravity  at  any  given  place 
is  greatest  at  the   earth's  surface ;  from 
whence  it  decreases  both  upward  and  down- 
ward, bat  not  both  ways  in  the  same  propor- 
tion.   The  force  of  gravity  upward  decreases 
as  the  square  of  the  distance  from  the  centre 
of  gravity  increases,  so  that  at  a  double  dist- 
ance from  the  centre  above  the  surface,  the 
force  would  be  only  one-fourth,  what  it  is  at 
the  surface.    The  surface  of  the  earth  is  in 
round  numbers  4,000  miles  from  the  centre  ; 
if,  then,  a  body  at  the  surface  weighs  four 
pounds,  and  falls  through  16  feet  in  a  second 
of  time,  it  will  at  double  this  distance  weigh 
bmt  one  pound,  and  will  fall  through,  but  4 feet 
in  a  second  of  time.  Below  the  surface  of  the 
earth,  the  power  of  gravity  diminishes  in 
such  a  manner,  that  its  intensity  is  in  the 
direct  ratio  of  the  distance  from  the  centre, 
and  not  as  the  square  of  the  distance ;  so 
that  at  a  distance  of  2,000  miles,  which  is 
half  a  semi-diameter  from  the  centre,  the 
force  would  be  but  half  what  it  is  at  the  sur- 
face; at  one-third  of  a  semi-diameter,  the 
force  would  be  one-third,  and  the  same  ratio 
is  applicable  to  all  other  distances.    But  al- 
though the  force  of  gravity,  strictly  speaking, 
varies  in  the  manner  just  stated,  in  receding 
from  the  surface,   its  operation  at  short 
distances  is  considered  uniform ;  a  quarter, 
or  even  half  a  mile  bearing  so  small  a  pro- 
portion to  the  earth's  radius,  that  the  dif- 
ference is  too  insignificant  to  be  noticed  in 
calculations.    As  the  power  of  gravity  ap- 
pertains to  every  particle  of  matter,  and  the 
gravitating  power  of  entire  bodies  consists  of 
that  of  all  their  parts,  under  certain  circum- 
stances, the  gravitating  power  of  a  part  of 
the  earth  (as  a  lofty  mountain)  somewhat 
counteracts  that  of  the  whole  earth." 

Again,  in  Eeid's  little  work  on  the 
Steam  Engine,  page  10 : 

"  When  a  heavy  body  is  suspended  by  a 
wire,  its  gravity  pulls  it  towards  the  ground, 
causes  it  to  hang  perpendicularly,  giving  it 
that  property  of  downward  force,  which  we 
call  weight.  This  attractive  force  is  found  to 
operate  between  all  bodies  at  whatever  dist- 
ances, and  it  acts  with  a  force  directly  pro- 
portional to  the  mass  of  matter  ;  and  in  in- 
verse proportion  to  the  square  of  the  dist- 
ance. Thus,  if  the  distance  be  1  and  the 
attractice  force  1,  (the  mass  remaining  the 
same  (the  following  proportions  will  hold." 

"Distance.  Force. 
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"  The  earth  being  of  a  globular  form,  and 
so  enormous  a  mass,  compared  with  any  of 
the  bodies  on  its  surface,  in  regard  to  them, 
may  be  looked  on  as  a  fixed  body,  drawing 
towards  its  centre  with  a  prodigious  force 
every  thing  which  rests  on  its  surface." 

These  theories  I  assume  to  be  those 
generally  received  as  correct,  although 
I  do  not  see  how  they  can  ever  have 
been  proved  to  be  so;  and  speaking  first 
of  the  earth's  attraction  on  substances 
outside  of  its  mass,  we  cannot  fail  to  be 
struck  with  the  vast  amount  of  differ- 
ence consequent  on  the  consideration 
of  distance.   We  will  say  the  earth's 
semi-diameter  is  4,000  miles,  and  a 
lump  of  iron  on  its  surface  weighs 
3,600lbs;  at  two  semi-diameters  from 
the  centre,  or  4,000  miles  from  the  sur- 
face, it  would  weig h  but  9001 bs ;  at  three 
semi- diameters,  or  8000  miles,  4001 bs. ; 
at  five  semi-diameters,  or  16,000  miles, 
144  lbs»;   at  60  semi-diameters,  or 
240,000  miles,  being  the  distance  of 
the  moon,  its  weight  would  be  only  lib. 
It  will  here  be  observed  that  the  dif- 
ference of  weight  or  attractive  force  is 
by  far  greater  the  nearer  we  approach 
the  earth,  and  in  fact  we  find  by  com- 
putation that  the  power  exerted  is 
greater  in  the  first  4,000  miles  than  in 
the  whole  remaining  236,000  between 
it  and  the  moon.    So  much  then,  for 
the   consideration  of  distance  — the 
mean  power  exerted  in  the  first  one 
radial  distance  is  greater  than  in  the 
whole  remaining  59  put  together.  It  is 
likewise  seen  that  the  whole  theory 
hangs  on  the  earth's  semi-diameter  of 
4,000  miles,  and  in  consequence  assumes 
that  the  centre  of  the  earth  is  always 
the  centre  of  its  attractive  power.  A 
little  consideration  has  induced  me  to 
think  that  this  theory  defeats  itself, 
and  simply  from  the  modification  intro- 
duced by  the  one  circumstance  of  dis- 
tance.  Acting  on  a  body  at  the  dis- 
tance of  the  moon,  (60  times  the  earth's 
diameter,)  it  is  very  easy  to  perceive 
that  the  centre  of  the  earth's  attractive 
power  is  actually  the  centre  of  the 
earth,  or  very  nearly  so ;  but  at  the  dis- 
tance of  only  4,000  miles,  we  cannot 
fail  to  see  that  the  near  side  of  the  earth 
is  but  4,000  miles  distant  from  the  ob- 
ject, while  the  off  side  is  12,000.  Now 
we  are  told  that  the  centre  of  gravity 
appertains  to  every  particle  of  matter- 
that  the  gravitating  power  of  entire 


bodies  consists  of,  or  is  derived  from 
that  of  all  their  parts — and  that  the 
ratio  of  attraction  is  according  to  dis- 
tance ;  a  rule  indeed  is  given  by  which, 
in  this  case,we  find  that  the  near  side  of 
the  earth  is  attracting  .the  mass  of  iron 
with  nine  times  the  energy  that  the  off 
side  is.  I  have  divided  the  earth,  fig. 
1,  into  six  parts  or  slices  j  each  slice,  of 
course,  has  a  different  attractive  energy 
according  to  the  various  distances ;  and 

Fig.  l. 


'  /  /  I  I  V  \  ^  » 


we  ought,  I  conceive,  in  finding  the 
centre  of  attraction,  to  calculate  the 
different  powers  of  the  different  slices, 
and  take  the  geometrical  mean  as  the 
centre  of  the  attractive  power  j  but  this 
plan,  it  is  obvious,  would  not  place  it  in 
the  centre  of  the  earth,  and  perhaps 
not  more  than  1,500  miles  beneath  the 
surface.  What  then,  I  ask,  becomes  of 
the  relation  of  the  earth's  semi-diame- 
ter to  the  ratio  of  progression  on  which 
the  whole  theory  depends  ?  It  seems  to 
be  all  very  well  at  &  great  distance,  but 
at  a  small  distance  the  theory  seems 
upset  by  its  own  first  principle.  In 
fact,  if  my  ideas  are  correct,  there  can 
be  no  fixed  centre  of  gravity.  The 
earth's  attraction  being  exerted  on 
bodies  at  different  distances,  would 
cause  a  different  centre  of  attraction  as 
regarded  each  distance,  and  as  a  body 
from  any  distance  advanced  towards  the 
earth,  the  earth's  centre  of  attraction 
would  advance  towards  the  body.  To 
give  at  once  the  result  of  my  cogita- 
tions on  the  subject,  I  am  inclined  to 
think  that  the  centre  of  the  attractive 
power  exerted  by  the  whole  earth  on  a 
man  standing  on  its  surface,  would  be 
found  not  a  very  great  distance,  (say  four 
or  five  miles)  beneath  his  feet,  and  by 
slashingly  applying  the  above  theory 
we  might  find  that  about  one-eighth  of 
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the  entire  gravitating  power  of  the 
earth  was  exerted  by  the  first  100  yards 
over  which  he  stood.  The  above  pro- 
position of  calculating  the  power  o  fthe 
different  parts  of  the  earth  of  course 
would  depend  for  correctness  on  the 
assumption  of  the  earth  being  solid,  and 
of  the  same  density  throughout,  which 
is  very  uncertain.  There  is,  however, 
another  proposition  which  would  mod- 
ify the  above,  which  is,  that  the  angle 
of  attraction  becomes  more  obtuse  the 
nearer  the  body  approaches  the  earth, 
(see  fig.  2.)  Suppose  the  earth  divided 
equally  by  a  perpendicular  line,  (g,)  it 

Fig.  2. 


will  be  apparent  that  each  half  will 
have  its  own  centre  of  attraction,  bb, 
and  will  act  on  the  substance  (a)  with 
equal  forces,  and  that  each,  as  a  whole, 
will  form  its  centre  of  attraction,  and  act 
at  an  an which  will  not  have  the  same 
beneficial  amount  of  attraction  as  a 
directly  perpendicular  pull,  although 
as  the  force  of  each  is  equal,  the  effect 
is  to  draw  the  body  perpendicularly 
towards  the  centre  of  the  earth.  It 
is  evident  that  the  disadvantage  of 
attracting  at  an  angle  will  increase  as 
the  body  nears  the  earth,  (c,)  in  conse- 
quence of  the  angle  becoming  more 
obtuse.  This  consideration  would  doubt- 
less modify  the  former  effect  to  some 
extent,  but  I  consider  the  first  would 
predominate  in  a  vast  degree. 

In  considering  the  effect  of  gravity 
under  the  surface,  or  perhaps  I  should 
say,  within  the  circumference  of  the 
earth,  I  will  first  mention  that  if  we 
were  to  apply  roughly  to  it  the  de- 
duction from  the  former  theory  as  re- 
gards distance,  viz.,  that  the  nearest^th 
part  exerts  more,  or  as  much  power  as 
the  remaining  £#th,  it  would  at  once 
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furnish  us  with  an  item  sufficiently 
large  to  account  for  the  discrepancy 
between  the  real  and  the  calculated 
duty  of  the  mining  engine :  say  the 
sixtieth  part  of  the  earth's  diameter  is 
about  120  miles,  then,  according  to  the 
theory,  the  first  120  miles  exerts  one- 
half  of  the  attractive  power  of  the 
whole  earth,  but  the  first  120  miles  is 
likewise  subject  to  the  same  law,  and 
by  applying  the  rule  to  it  we  find  that 
the  first  sixtieth  part,  or  two  miles,  ex- 
erts one-half  of  the  attractive  power  of 
the  120,  and  consequently  one-fourth  of 
the  power  of  the  whole  earth :  apply 
the  rule  again  to  the  two  miles,  and  it 
would  give  that  the  first  60  yards  (or, 
as  I  said  before,  100)  exerts  one-half  of 
the  power  of  the  two  miles,  one-fourth 
of  the  120  miles,  and  one-eighth  of  the 
attraction  of  the  whole  earth.  If,  there- 
fore, we  could  say  at  once  that  a  sub- 
stance 60  or  100  yards  below  the  sur- 
face loses  one-eighth  of  its  weight,  or 
at  300  yards  loses  a  sixth,  it  would  fur- 
nish the  item  required.  This  could  only 
be  done  by  the  earth  above  neutralizing 
the  same  bulk  of  earth  below,  there- 
by diminishing  vastly  the  energy  of  the 
sensible  attraction  by  placing  it  at 
greater  distance:  and  in  stating  my 
ideas  on  this  point,  I  propose  to  simplify 
the  subject  by  representing  or  suppo- 
sing the  attractive  power  of  each  quar- 
ter of  the  earth  (or  each  angle  of  90°) 
as  being  accumulated  to  a  line  or  arrow 
in  the  centre  of  each  angle.  Suppose 
a  bulk  of  iron  in  the  centre  of  the  earth, 
(see  fig.  3,)  each  angle  of  90°  would 
act  with  equal  energy,  and  the  whole 
Fig.  3. 


i- 

attractive  power  of  each  angle  may  be 
supposed  to  be  concentratedat  the  arrows 


Digitized  by  Google 


PERFORMANCES  OF  THE  CORNISH  ENGINES,  ETC. 


157 


a,  b,  c,  d,  which  are  each  endeavour- 
ing to  attract  the  iron  from  the  centre 
with  equal  force  in  opposite  directions, 
and,  as  I  said  before,  the  forces  each 
way  being  equal,  the  iron  would  be 
destitute  of  weight.  Now  suppose  the 
iron  to  be  placed  on  the  surface  of  the 
earth,  (see  fig.  4,}  the  attraction  from  the 
four  arrows  would  be  as  shown ;  d  and  b 
exert  jointly  a  small  amount  of  power 
towards  the  centre,  the  attractive  power 

Fig.  4. 


of  c  is  nearly  that  of  the  whole  earth  ; 
o  has  no  power  at  all ;  therefore  c  ex- 
erts an  immense  sensible  attraction,  or 
causes  the  iron  to  have  (as  we  popu- 
larly term  it)  great  weight. 

But  the  case  is  much  altered  when 
the  iron  is  within  the  circumference  ; 
(see  fig.  5,)  c  will  still  exert  the  sensible 
attraction,  but  it  is  apparent  that  the 
most  energetic  portion  of  the  attractive 
power  (t.  e*  the  nearest)  must  and  will 

Fig.  6. 


he  neutralized  by  the  opposite  attrac- 
tion of  a,  residing  in  that  portion  of  the 
earth  above  the  horizontal  line ;  this  will 
necessarily  subtract  from  the  quantity 
of  available  power  by  subtracting  from 
the  entire  bulk  of  the  earth;  it  will 
likewise  much  detract  from  the  energy 


of  the  available  power  by  placing  the 
commencement  of  that  power  at  greater 
distance  from  the  object,  and  the  centre 
of  available  attraction  will  have  receded 
in  a  still  greater  degree.  By  again  ad- 
vancing the  iron  to  twice  the  distance 
from  thecircumfcrence,  (see  fig.  C)  itwill 
leave  more  than  double  the  bulk  of  earth 
behind  to  counteract  the  sensible  attrac- 


Fig.  6. 


tion ;  it  will  throw  the  commencement  of 
sensible  attraction  to  twice  the  former 
distance,  and  the  centre  of  sensible  at- 
traction to  more  than  twice  the  distance, 
— thus  detracting  vastly  from  its  energy, 
— and  likewise  will  have  decreased  the 
remaining  attractive  bulk  of  the  earth 
by  the  amount  it  has  taken  from  it  or 
neutralised.    It  will  be  very  apparent 
that  all  these  considerations  will  act 
with  increased  effect  if  the  earth  should 
in  reality  be  hollow, — say,  if  it  should 
have  an  outer  crust  of  only  20  or  40 
miles  in  thickness.    However,  perhaps 
the  following  proposition  is  more  tan- 
gible.   The  greatest  sensible  attraction 
or  weight  being  exerted  at  the  surface, 
and  the  least  at  the  centre  of  the  earth  j 
and  this  weight  or  sensible  attraction 
being  the  principle  which  draws  the 
particles  of  bodies  into  close  contact 
with  each  other,  or  makes  them  dense, 
it  is  fair  to  suppose  that  the  density 
of  the  earth  must  decrease  towards  the 
centre,  or  the  particles  not  be  drawn  so 
closely  together  from  lack  of  this  prin-  , 
ciple  of  weight ;  and  this  decrease  of 
density  may,  as  far  as  regards  power  of 
attraction,  be  called  a  certain  degree  of  - 
hollowness,  and  would  be  tantamount 
in  effect  to  it.    But  this  effect,  again, 
may  be  modified  by  heat  and  fluidity, 
which  again    may  be   modified  by 
another  very  important  consideration, 
which  is,—"  Can  gravitation  exert  its 
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power  as  freely  through  matter  as 
through  space  P"  Suppose  a  lump  of 
iron  placed  8,000  miles  above  us  in 
space,  the  British  isles,  as  part  of  the 
earth,  shall  attract  it  directly,  with  a 
certain  force,  say  5 ;  then  again,  place 
the  iron  8,000  miles  in  an  opposite  di- 
rection, it  will  be  somewhere  near  Van 
Dieman's  Land :  query,  will  the  British 
isles,  exerting  their  attractive  power 
through  the  entire  bulk  of  the  earth, 
still  attract  the  same  bulk  of  iron  with 
the  same  force  of  5 ;  the  distance  in 
both  cases  being  equal  P 

However,  all  these  considerations 
and  ideas  are  valueless  as  regards 
the  applicability  of  the  principle  to 
the  pumping  engine,  unless  it  should 
be  proved  by  experiment  that  it  has  a 
▼ery  perceptible  value  at  the  depth  of 
the  Cornish  mines.  These  experiments 
are  not  at  all  in  my  way ;  and  I  can 
only  suggest  to  such  of  your  friends  as 
may  feel  inclined  to  undertake  them, 
orle  or  two  plans  by  which  I  conceive 
they  may  arrive  at  a  correct  conclusion  j 
and  I  will  take  the  liberty  of  recom- 
mending the  subject  to  Mr.  Adcock,  in 
wliose  able  hands  I  consider  the  subject 
would  be  fully  tested ;  and  it  might 
possibly  solve  a  thing  which  I  believe 
rather  puzzled  him  a  short  time  back ; 
viz.,  he  had  fitted  a  spray  pump  to  some 
mine,  and  it  threw  up  a  much  larger 
quantity  of  water  than  he  had  calcu- 
lated it  would  do.  The  principle  is  ap- 
plicable to  his  spray  pump  equally  with 
the  lift  pump.  I  have  also  good  rea- 
sons for  thinking  it  would  satisfactorily 
explain  why  they  cannot  sound  at 
sea  beyond  a  certain  depth,  but  with 
which  I  will  not  trouble  you.  To  re- 
turn to  the  experiments  :  I  think  they 
should  not  be  tried  under  the  shaft,  but 
at  some  distance  in  the  interior  of  the 
mine,  to  have  the  full  benefit  of  the 
mass  of  earth  above;  and  it  will,  of 
course,  be  useless  to  use  scales  and 
weights,  as  the  weight  being  acted  on 
equally  with  the  substance  weighed,  the 
specific  gravities  would,  I  presume,  re- 
iriaiii  the  same.  A  man,  however,  ought 
to  be  able  to  lift  a  larger  bulk  of  any 
substance,  or  appear  stronger  at  the 
bottom  of  the  mine  than  on  the  surface 
of  the  earth.  A  steel  spring  also,  ca- 
pable of  throwing  a  weight  a  certain 
height  on  the  surface,  should  throw  it 
higher  at  the  bottom  of  the  mine.  But 


I  think  the  most  ready  and  simple 
means  will  be  the  common  dial-faced 
weighing  machine,  acting  by  means  of 
a  spring.  Weigh  with  it  a  quantity  of 
ore  at  trie  bottom  of  the  mine,  or  fill  a 
small  cask  or  keg  with  water,  and 
weigh  that  accurately ;  then  take  it  to  * 
the  surface  and  weigh  it  again  there. 
Should  there  be  no  difference,  of  course 
the  preceding  observations  are  all 
moonshine  as  far  as  regards  the  power 
of  the  pumping  engine.  Should,  how- 
ever, there  really  be  a  difference,  it  will 
be  interesting  to  know  the  ratio  of  di- 
minution of  weight  at  different  depths, 
and  which  I  believe  can  be  easily  as- 
certained in  different  chambers  of  the 
mine.  As  the  apparatus  for  determining 
this  question  would  be  of  no  expense, 
and  the  experiment  so  simple,  that  any 
intelligent  mining  agent  or  foreman  can 
undertake  it,  I  hope  speedily  to  see 
some  information  on  the  subject  in  your 
columns.  Many  persons,  as  a  matter 
of  course,  will  ridicule  these  out-of-the- 
way  ideas  altogether ;  but  there  is  one 
comfort,  (such  as  it  is)  which  is,  that 
many  acknowledged  clever  men  have 
subjected  themselves  to  the  same  thing 
in  their  attempts  to  explain  this  myste- 
rious agent,  this  percussive  oddity,  this 
incalculable  curiosity.  Singular,  that  a 
steam-engine,  employed  for  mining  pur- 
poses, should  do  more  work  than  a 
steam-engine  employed  in  any  other 
way!  However,  I  consider  the  only 
hope  of  arriving  at  a  solution  of  the 
difficulty  will  be,  for  each  person  to 
whom  a  new  idea  occurs,  to  place  it 
before  the  public,  with  his  reasons,  &c, 
and  it  is  probable  some  one  will  at 
length  hit  on  the  right.  This,  at  least, 
is  the  apology  I  offer  for  troubling  you 
to  so  great  a  length.  I  decline  putting 
my  name  to  this,  but  send  you  part  of  a 
card ;  should  my  suggestions  prove 
correct,  I  shall  probably  send  you  the 
remainder.  At  present  I  subscribe  my- 
self, 

Your  very  obedient  servant, 

Mercurt. 

P.S.  I  am  not  aware  if  the  experi- 
ment with  the  spring  weighing  niachine 
has  ever  been  tried  in  a  balloon ;  if  not* 
I  would  recommend  it  to  some  of  you*' 
aeronautic  friends.  The  sahle  experi- 
ment might  be  tried  in  deep  ocean, 
Which  would  require  great  care  j  the 
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deep  sea  lead  must  be  attached  to  the 
weighing  machine;  and  I  suggest  to 
put  a  coat  of  soft  grease  on  the  dial- 
face,  and  to  fix  a  piece  of  thin  wire  on 
the  hand  to  mark  the  grease  as  the 
hand  traversed.  It  must  be  lowered 
?ery  slowly,  else  the  resistance  of  the 
water  to  the  lead  would  falsify  the  ex- 
periment. Query, — Can  your  friend 
ftauticus  inform  me  if  there  has  ever 
been  an  attempt  to  sound  the  ocean, 


using  metal  wire  for  the  lead  line? 
And,  if  so,  whether  they  were  enabled 
to  sound  to  a  greater  depth  with  wire 
than  with  rope  ?  Likewise,  what  is  the 
reason  generally  assigned  for  only  being 
able  to  sound  a  certain  depth  ?  If  1  am 
imposing  too  much  on  him,  I  must 
plead  as  apology,  that  from  his  cogno- 
men, I  thought  him  more  likely  to  know 
about  these  matters  than  most  of  your 
correspondents. 


SOLUTION  OF  THE  FIRST    "  CAMBRIDGE  MATHEMATICAL  QUESTION.' 


Sir, — The  given  equations  should  be  x  +  y  +  xy =a,  and  x2  +y2  x  xy =6,  instead 
of4+y  +  a?y=a,  and  x2  +  y2  x  zy  =  6.    This  premised,  we  have  x  +  y=a— xy.  . . 

(l),andar2  +  y2  m  —  (2),  squaring  (1)  x*  +  2xy  +  ya=a5;— 2  a  xy+  x*y*; 

xy 

6  2 
substituting  (2)  from  this,  2  xy  =  a2— 2  axy  +x2  y2—  — ;  dividing  by,  6  ~  xy 

a2     2a  1  1    ,  ,     /2a    2  ,\ 

-g4-"  -jr *V  +      xry7— *y\  and  by  transposition,  +  ^  *£  +  ~q~~1  ) 

(^.^--l  7  /a2  IX 

-.;«r,jcV+  J  o     6      \*y  =  Vt  +  *$)  *  a  <luadratic  from  the 

solution  of  which,  suppose  we  get  xy  —  q,  then  x+y  =  (a — q)f  from  which  equations 
we  readily  find  x  -  («"«)  *  'g=&±=±3  ,  and  y  =  (a^)W(a-~g)«-4g 


Thomas  Greenup,  Jun. 


as  required.    Sir,  I  remain,  yours,  &c. 

Alimiek,  Northumberland,  March  6,  1841. 

[This  paper,  which  has  been  long  of  which,  however,  a  solution  was  given 

standing  over  for  want  of  room,  was  ac-  in  our  920th  number,  by  Mr.  Scott.— 

companied  by  a  very  ingenious  solution  Ed.  M.  M. 
ofKinclaven's  geometrical  theorem — 


MECHANICAL 

Sir, — Being  lately  employed  in  mak- 
ing a  tea-caddy,  or  tea-chest,  whose 
length,  breadth  and  depth  were  equal 
to  each  other,  I  applied  to  a  cabinet 
maker  for  some  mahogany  veneering 
with  which  to  cover  it ;  and  he  gave 
nie  two  square  veneers,  each  contain- 
ing the  same  surface  as  three  of  the 
equal  sides  of  the  chest.  By  reason  of 
the  assistance  obtained  from  the  vene- 
.rable  Euclid,  I  succeeded  in  dividing 
each  of  the  two  given  squares  into 
three  other  equal  squares,  without  wast- 
ing any  more  of  the  wood  than  was  made 
hy  the  teeth  of  the  saw.  If  any  of  your 


PROBLEM. 

ingenious  correspondents  will  furnish  a 
simpler  solution  than  the  following, 
they  will  greatly  oblige,  Sir,  your 
Well  wisher,  and  constant  reader, 

E.  E.,  An  old  Carpenter. 

Norraanby,  Burton-on-Stather,  Lincolnshire,  • 
August  13,  1840. 

Solution. 

Let  ABUW  be  one  of  the  given 
squares.  On  A  B  describe  a  semicircle 
A  C  B,  make  B  H  =  i  A  B,  and  erect 
the  perpendicular  H  C,  meeting  the 
circumference  in  C.  Join  C  B,  C  A. 
On  B  C  describe  the  square  C  E,  and 
on  A  C  describe  the  square  C  T*  Join 
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T  U,  E  Z,  C  T,  A  Z,  and  from  W  demit 
the  perp.  "W  X.  Also  from  X,  draw 
X  V,  parallel  to  C  T.  Lastlv,  make 
A  ARQ  -  A  B  Z  M,  and  A  QRS  = 
A  M  Z  Y,  and  the  square  A  AV  will  be 
divided  as  was  required,  viz. :  into  two 
squares,  on  A  C  and  B  C,  or  into  three 
squares,  the  square  on  B  C  and  figs.  2 
and  3. 

The  figures  1,  2,  3,  4,  &c.  in  the  tri- 
angles and  trapezoids  are  for  more 
speedy  reference. 

£)emo7istralion. 
The  I  A  C  B,  being  in  a  semicircle 
is  a  right  angle  (Euc.  B.  3.  Br.  31.) ; 
therefore  (Theo.  47,  B.  1st.)  the  squares 
.on  A  C  and  B  C,  are  together  equal  to 
the  square  on  A  B.  And  (B.  G,  Prop.  8th, 
Cor.  and  construct,)  A  B  x  B  11  =  B  W 

*BH=*Xb2;andforthe  same  reason 

AB  x  AH  =  A  U  x  A  H  =  AC a  =  # 

AB»  =  2BC3  =  CE2;  .'.AC  =  C  E 
-CZ,  andBC  =  CO  =  AO  =  ZO  = 
T  O.  Wherefore  the  diagonals  A  Z, 
CT,  C E,  divide  the  two  squares  on 
A  C  and  B  C  into  six  equal  and  similar 
right  angled  triangles,  or  half  squares, 
making  three  equal  squares  (Euc.  1,  34). 
We  have  therefore,  now  only  to  prove 
that  the  several  figures  of  which  the 
square  on  A  B  is  composed,  and  which 
are  not  common  to  both  the  squares  on 
A  C  and  A  B,  are  in  every  way  equal 
to  the  remaining  figures  which  com- 
plete the  squares  on  A  C  and  B  C. 

Fig.  l. 


Fig.  2. 


Fig.  3. 


V  \v 

In  the  triangles  V  A  T,  ACB,  L  UAT 
/  B  A  C,  being  each  the  ccmpt. 


of  ZB  AT  to  a  right  angle,  and  A C  « 
A T ;  also  A  B  =  AU,  therefore  the 
triangles  U  A  T,  A  C  B  are  equal  (B.  1, 
Prop.4)and  I  ACB-  L  ATU-  l 
A  T  Z  =  Z  C  F,  wherefore  Z  T  U,  and 
A  C  F  are  continued  straight  lines. 
Again,  because  BC-UT-CFand 
AF  •=  and  ||  to  U  Z,  the  A  C  FZ  -  A 
T  U  A,  and  F  Z=and  ||  to  A  U  and  B  W. 
(Euc.  1,  38)  .  • .  B  D  Z  Y  is  a  paral- 
lelogram and  A  B  Y  Z-  A  B  Z  D.  By 
construction  aARS^ABZY,  or 
BZDand  A  AQR  -  A  B  M  Z,  also 
aQRS-aMZY.  FromAAUT 
take  away  A  A  R  S,  and  from  A  Z  CF 
take  A  BZD,  and  the  remaining  trap. 
S  RUT  =  trap.BDCF.  It  has  been 
proved  that  F  Z  -  AU  «  B  W,  and  B  Y 
=  D  Z,  .  • .  F  D  =  Y  W.  And  the 
right-angled  triangles  WXT,  F E D, 
having  their  vertical  angles  W  Y  X, 
F  D  E  equal,  are  equal  in  every  respect 
Euc.  1,  26) ;  conseq.  F  E«W  X  BC. 
Moreover  UW=  AB,and  I  UXW« 
L  ACB,  being  each  a  right  angle.*, 
(ibid.)  A  U  X  W  «  A  A  B  C,  and  TJX 
-AC.  And  because  X  V  is  H  to  C  P, 
andACUtoUX,  /  ACP=  I  XUV, 
alsoz  CAB-  /  XUV,.-.  A  A  CP 
«=  A  U  X  V,  and  the  remaining  A?  CB 
=  remaining  A  V  XW. 

Q.E.D. 

WILLIAM  SYMINGTON,  THE  INVENTOR  OF 
STEAM  NAVIGATION. 

Sir, — With  mingled  feelings  of  admira- 
tion and  gratitude,  the  family  of  the  late 
William  Symington  have  perused  the 
masterly  article  in  the  last  Number  of 
your  Journal,  on  bis  claim  to  the  inven- 
tion of  Steam  Navigation.  Admiratioa 
for  the  able  manner  you  have  advocated 
his  cause — gratitude  for  the  sympathy 
expressed  for  his  misfortunes. 

The  flood  of  light  you  have  let  in  upoa 
Fulton  and  his  pretensions  has  complete- 
ly exposed  the  paltry  motives  which  must 
have  influenced  him,  and  left  tohis  support- 
ers no  cause  to  rejoice  in  the  excessive 
laudations  with  which  they  have  been 
pleased  to  honour  him.  Taylor's  schemes 
of  deception  you  have  given  to  the  windi, 
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and  Chambers, his  "  rabid  partisan," stands 
forth  in  his  proper  colours. 

Concerning  Fulton,  it  would  seem  as 
though  the  thoughts  of  arrogating  to 
himself  the  honour  of  inventing  Steam 
Navigation  occurred  to  him,  and  grew  in 
strength,  as  success  promised  to  attend 
his  experiments,  for  I  have  it  from  good 
authority  that  after  he  had  seen  Mr. 
Symington  in  Scotland,  he  not  only  men- 
tioned having  seen  his  Steam  Boat,  but 
also  showed  some  drawings  explanatory 
of  her  construction.    This  I  had  from  a 
friend  of  mine,  who  called  upon  an  emi- 
nent American  engineer,  (Mr.  J.  Per- 
kins,) in  the  year  1829,  and  showed  him 
the  drawings  of  Mr.  Symington's  boats  ; 
he  no  sooner  saw  them  than  he  said,  "  I 
saw  similar  drawings  many  years  ago,  in 
the  possession  of  Mr.  Fulton,  in  America, 
whilst  he  was  engaged  with  his  Steam 
Boat ;  and  he  told  me  he  had  got,  or 
taken  them,  from  a  gentleman's  boat  in 
Scotland."    After  the  publication  of  my 
pamphlet,  I  called  upon  that  individual, 
presented  him  with  a  copy,  and  inquired  if 
he  remembered  having  had  such  a  con- 
versation.   On  looking  at  the  drawing, 
he  at  once  said, "  I  have  seen  drawings 
like  these  in  the  possession  of  Mr.  Ful- 
ton, and  always  understood  that  he  got 
the  information  from  a  gentietnan  of  that 
name,  (Symington,)  which  enabled  him  to 
succeed."  I  called  again,  by  his  own  ap- 
pointment, either  next  day,  or  a  few  days 
afterwards,  to  receive  a  letter  to  that  effect, 
bat  instead  of  meeting  with  him,  saw  his 
son,  who  handed  me  the  promised  letter, 
containing  all  the  circumstances  which  bis 
father's  memory  could  permit  him  to  recol- 
lect ;  that  letter  is  still  in  my  possession. 

As  to  Mr.  Miller,  there  can  be  no 
objection  to  award  to  Mr.  Miller  the  cre- 
dit of  having  patronized  the  invention, 
and  afforded,  to  a  considerable  extent,  the 
means  of  bringing  it  into  notice;  but 
whatever  sums  he  may  have  expended  in 
his  schemes  of  improving  naval  archi- 
tecture, or  artillery,  the  mere  Steam  Boat 
experiments  cost  him  nothing  in  compari- 
son to  what  they  cost  Mr.  Symington  and 
Mr.  Meason ;  1  may  refer  on  this  head, 
to  page  90,  of  your  561st  Number,  May 
10,  1834,  where  a  letter,  addressed  to 
the  editor  of  the  Caledonian  Mercury > 
in  September  1827,  by  Mr.  Symington, 
is  quoted,  in  which  he  says  : — 

'*  I  admit  that  Miller  furnished  the  boat, 
sad  defrayed  the  price  of  the  machinery,  at 
this  time,  (1788,)  aod  also  of  the  second  ex- 
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periment,  at  Carron,  in  1789,  hut  I  decidedly 
and  positively  refute  that  Mr.  Miller  ever  re- 
munerated me,  in  any  way,  for  my  personal 
trouble  and  expense  ;  in  fact,  the  experiments 
cost  me  more  expense  than  they  did  Mr. 
Miller,  to  say  nothing  of  ray  anxiety  and  de- 
votion, to  carry  them  into  full  effect." 

In  another  part  of  the  same  letter  he 
states : — 

"  It  is  not  true  that  I  had  pecuniary  diffi- 
culties to  struggle  with,  while  making  the 
experiments  on  Mr.  Miller's  boat,  for  during 
all  that  time  I  was  in  the  service  of  the  opu- 
lent Wanlock  Head  Mining  Company." 

The  amount  of  the  accounts  paid  by 
Mr.  Miller  to  the  Carron  Company  was 
only  £363  10*.  lOrf. ;  an  insignificant 
sum  to  effect  so  mighty  a  purpose. 

As  to  Taylor,  I  have  repeatedly  stated, 
and  the  College  Album  of  Edinburgh 
will  make  good  my  statement,  that  it  was 
in  1786  Mr.  Symington  had  the  conversa- 
tion with  Mr.  Miller,  in  the  house  of  Mr. 
Meason,  where  he  proposed  the  use  of 
the  steam-engine  in  navigation,  and 
showed  Mr.  Miller,  by  means  of  the 
model  of  the  steam-carriage,  how  it  could 
be  accomplished.  How  is  this  recon- 
cileable  with  the  idea  having  occurred  to 
Taylor  after  a  certain  boat-race,  which 
took  place  in  February,  1787:  and  after, 
even  subsequently  to  that  race,  having  in 
company  with  Mr.  Miller  "beat  over  the 
whole  system  of  mechanics."  Clearly, 
not  at  ail.  Possibility,  as  well  as  proba- 
bility, is  against  the  Tutor. 

As  to  Mr.  Robert  Chambers,  the  fol- 
lowing facts  will  speak  for  themselves : — 
In  March,  1833,  Mr.  C.  publicly  pledges 
himself,  in  his  Journal,  to  prove,  from  do- 
cuments in  his  possession,  that  to  James 
Taylor  the  world  was  indebted  for  that 
wonder  Till  fabric,  the  steam-boat;  yet, 
when  called  upon  to  do  so,  he  maintained 
an  obstinate  silence,  until  a  proposal  of 
rather  a  startling  nature,  from  Mr.  Wil- 
liam Symington,  produced  a  letter  from 
Mr.  Robert  Chambers  to  Mr.  William 
Symington,  in  which  he  says,  "  I  have 
alwayt  considered  your  father  to  be  an 
estimable  person."  A  pretty  admission, 
truly,  seeing  that  in  the  article  com- 
plained of  he  had  described  him  as  se- 
cretly stealing  Mr.  Taylor's  invention, 
and  taking  out  a  patent  to  secure  it  to 
himself.  If  such  conduct  rendered  Mr. 
Symington  estimable  in  the  eyes  of  Mr. 
Chambers,  it  may  account  for  his  repre- 
senting Mr.  Miller,  after  having  praised 
him  to  the  uttermost,  as  influenced  "  by 
the  most  innocent  of  all  vanities,"  in 
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j  to  appropriate  to  himseJf  the  pro- 
perty of  another — Taylor's  invention  of 
steam  navigation ;  and  for  his  partiality 
to  Taylor,  in  that  he  was  a  fac-simile  of 
Mr.  Miller  in  habits  and  disposition — a 
similarity  existing,  it  is  to  be  hoped, 
more  in  imagination  than  in  reality. 

Assuring  you  of  the  readiness  of  every 
member  of  Mr.  Symington's  family  to 
meet  the  judicious  test  you  have  pro- 
posed, courting  the  strictest  investiga- 
tion, and  prepared  to  substantiate  my 
various  statements,  I  remain,  Sir, 

Your  most  obedient  servant, 
Robert  Bowie. 

Burr-»treet,  August  18, 1841. 

P.S.— You  will  perceive  by  a  letter  in 
the  u  National  Advertiser,"  addressed  by 
me  to  its  editor,  that  there  were  four 
steam-boats  used  by  Mr.  Symington  in 
his  ex  peri  menu — two  for  Mr.  Miller,  in 
178$  and  1789;  and  two  for  Lord  Dun- 
das,  in  1801,  2,  and  3.  The  two  for 
Lord  Dundas  bore  the  name  of  the 
**  Charlotte  Dundas,"  and  have  inad- 
vertently been  described  as  one,  owing  to 
the  first  being  merely  a  preparatory  boat, 
to  arrive  at  the  best  mode  of  arranging 
and  trying  the  power  of  the  machinery. 

[We  are  happy  to  learn,  from  several  other 
communications  we  have  received,  that  onr 
-appeal  to  the  public  on  behalf  of  Mr.  Bowie's 
distinguished  relative  has  not  been  without 
its  good  effect ;  aod  probably  requires  only  to 
be  energetically  followed  up,  to  produce  a 
National  Testimonial  in  every  way  worthy  of 
the  occasion.  One  gentleman  desires  to  have 
his  name  put  down  to  auy  subscription  which 
may  be  set  oo  foot  for  10/.  10*.;  a  second,  for 
61  5s. ;  a  third,  for  3L  3s. ;  and  a  fourth, 
for  lot.  10s.;  while  our  much-valued  corre- 
spondent ««  Scalpel"  has  sent  us  a  letter  in 
support  and  furtherance  of  our  views,  (the 
insertion  of  which,  however,  we  are  obliged, 
from  want  of  room,  to  defer  till  our  next,) 
worth  a  good  many  golden  subscriptions.  As 
soon  as  a  committee  is  formed  to  take  the 
management  of  the  subscription — which  we 
hope  will  be  ere  many  days— we  shall  be 
glad  to  hand  over  to  them  the  names  of  the 
above  gentlemen,  as  well  as  those  of  any 
others  who  may  be  pleased  to  make  us  the 
medium  of  similar  free-will  offerings  to  the 
memory  of  one  of  the  greatest  benefactors  of 
our  country  and  of  mankind.— Ed.  M.  M.] 


PJXBROW'g  CONDENSING  CYLINDER 
ENGINE. 

Sir, — In  your  last  number  there  is  a 
letter  from  Mr.  Pilbrow,  the  inventor 


of  the  "  Patent  Condensing  Cylinder 
Engine,"  in  which  he  invites  discussion 
on  nis  invention,  justly  observing,  that 
thereby,  if  the  invention  have  merit,  a 
service  will  be  rendered  to  science  in 
establishing  its  claims;  and,  on  the 
other  hand,  should  it  be  shown  to  be 
worthless,  a  service  would  be  done  to 
him  in  preventing  him  from  throwing 
away  his  time  and  money  on  what 
cannot  repay  him.  In  compliance  with 
his  request,  I  send  you  the  follow- 
ing remarks  on  his  engine,  craving  for 
them  a  place  in  your  useful  Magazine. 

This  engine  is  described  in  No.  930, 
vol.  xxxiv.  of  your  Magazine.  The 
writer  of  the  article,  Mr.  Boyman, 
assumes  certain  data,  and  reasoning 
therefrom,  arrives  at  this  somewhat 
startling  conclusion :  "  This  is  increas- 
ing the  duty  of  the  best  engines  under 
the  best  circumstances  very  nearly 
three  times,  so  that  a  passage  to  Ame- 
rica, which  now  requires  600  tons  of 
coal,  will,  with  this  engine,  require  but 
little  more  than  200."  (p.  420.)  As 
many  of  your  readers  may  not  have  at 
hand  the  number  of  your  Magazine  re- 
ferred to,  and  also  in  order  to  illustrate 
this  communication,  it  may  be  useful  to 
give  here  a  short  description  of  the 
engine  and  its  mode  of  operation.  A 
and  B,  fig.  1,  are  two  cylinders,  equal 
in  size,  placed  6ide  by  side.  A  is  the 
Fig.  1. 


steam  cylinder,  and  is  to  be  kept  hot, 
the  steam  being  admitted  through  the 
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apertures  H  and  I,  while  B  is  the  con- 
densing cylinder,  and  is  to  be  kept  as 
cold  as  possible,  the  injection  water 
being  admitted  through  the  openings  P 
and  G.  There  is  a  communication  K 
between  the  top  of  A  and  the  top  of  B, 
to  permit  the  free  passage  of  steam  to 
be  condensed,  and  the  same  L  at  bot- 
tom. The  pistons  C  and  D,  are  con- 
nected together  by  means  of  the  beam 
E.  Pig.  2  is  the  same  as  fig.  1,  only 
the  pistons  are  in  a  different  position. 

Fig.  a. 


h  Lao 

Its  operation  is  as  follows  :—In  the 
cylinder  B,  suppose  a  vacuum  under  the 
piston,  and  the  cylinder  A  to  be  full  of 
steam,  but  the  communication  between 
the  top  of  A  and  the  top  of  B  is  open, 
80  mat  the  steam  in  A  will  not  prevent 
the  rising  of  the  piston  C :  for  the  other 
piston  D  will  descend  as  C  rises,  and 
the  steam  will  flow  from  A  into  B,  and 
will  be  there  condensed,  by  the  injec- 
tion water  from  P.  In  this  state  the 
engine  is  ready  to  make  a  stroke.  Let 
steam  from  the  boiler  be  admitted  into 
A  under  the  piston  C,  and,  as  there  is  a 
▼acunm  in  B,  the  piston  will  rise  with 
the  full  force  of  the  steam.  The  stroke 
being  completed,  the  piston  C  will  be 
at  the  top  of  A,  now  full  of  steam,  and 
the  piston  D  will  be  at  the  bottom  of  B, 
baying  a  vacuum  above  it,  arising  from 
the  condensement  of  the  steam  used 

the  previous  stroke.  The  engine  is 
jow  ready  for  another  stroke,  but  as 
wis  is  performed  in  the  same  manner 


as  the  last,  merely  reversing  the  action 
of  the  pistons,  farther  explanation  is 
needless. 

The  difference  between  the  common 
condensing,  and  this  engine,  will  now 
be  obvious.  In  the  usual  engine,  the 
vacuum  is  not  got  all  at  once,  but  is 
obtained  gradually  while  the  steam  is 
being  condensed,  the  loss  of  power 
thereby  being  3*  to  4  lbs.  on  each 
square  inch  of  the  piston  :  while  in  this 
engine  the  vacuum  being  obtained  dur- 
ing the  previous  stroke,  the  piston  has 
throughout  its  entire  working  stroke 
a  vacuum  equal  to  that  with  wnich  the 
usual  engine  ends  its  stroke :  and  so, 
(Boyman  loquitur)  a  clear  gain  of  4  lbs* 
per  square  inch  of  the  piston  is  ob- 
tained. 

The  loss  of  4  lbs.  per  square  inch  iff 
the  common  engine,  arises  from  two> 
causes;  first,  from  the  slowness,  or 
rather  the  progressive  condensation* 
The  amount  of  this  loss  is  indicated  by 
the  barometer  attached  to  the  con- 
denser, which,  on  the  admission  of  the 
steam,  suddenly  falls,  then  nearly  as 
suddenly  rises,  but  not  to  the  same 
height  as  before,  which  height  it  gra- 
dually reaches  before  the  stroke  is  con- 
cluded. As  the  slowness  of  condensa- 
tion does  not  affect  Mr.  Pilbrow's  en- 
gine, the  loss  in  the  common  engine,  as 
indicated  by  the  fluctuation  of  the  mer- 
cury in  the  barometer,  must  be  given  in 
its  favour.  The  second  cause,  by  far 
the  most  important,  is  the  difference 
between  the  vacuums  in  the  condenser 
and  in  the  cvlinder,  which  is  found  by 
comparing  the  cylinder  indicator  witn 
the  condenser  barometer.  The  amount 
of  loss  arising  from  this  cause  cannot 
be  given  in  favour  of  Mr.  Pilbrow's  en- 

fine,  for  his  engine  is  as  much  affected 
y  it  as  any  other.  This  will  be  evi- 
dent when  it  is  considered  that  the  full 
power  of  the  engine,  arising  from  the 
pressure  of  the  steam  in  A,  fig.  2,  under 
the  piston  C,  and  the  vacuum  in  B,  un- 
der the  piston  D,  can  be  given  out  only 
on  the  condition  of  an  equilibrium  be- 
tween the  upper  sides  of  the  pistons,  or, 
in  other  words,  that  the  exhaustion  in 
the  steam  cylinder  at  M,  and  in  the 
condensing  cylinder  at  N,  be  the  same* 
If  the  steam  presses  with  more  force  on 
the  upper  part  of  C  than  on  the  upper 
part  of  D,  the  difference,  whatever  it 
may  be,  is  a  dead  loss,  and  must  be  de- 
ducted from  the  power  of  the  stroke 
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then  being  made.  The  difference  of 
exhaustion  between  the  cylinder  and 
condenser  is  always  considerable,  nor 
can  it  be  reduced  to  nothing.  It  seems 
inherent,  in  the  circumstances  under 
which  condensation  is  always  effected, 
viz.,  by  opening  a  communication  be- 
tween  a  hot  and  a  cold  chamber.  No 
doubt,  in  this  engine,  the  difference 
may  be  lessened,  by  making  the  steam 
passage  capacious;  and  this  may  be 
done  till  the  valve  becomes  inconve- 
niently large,  yet  the  difference  will 
still  be  great.  Farther,  in  the  common 
engine,  the  piston  pursues  the  steam, 
which,  in  the  rotatory  kind,  has  hardly 
time  to  get  away  from  it,  and  part  of 
the  loss  of  power  may  be  ascribed  to 
this  cause — which  is  doubled  in  this' 
engine — the  steam  piston  pursuing  the 
steam,  while  the  condensing  cylinder 
piston  flies  from  the  vacuum ;  and,  as 
the  motion  of  a  piston  is  always  swift, 
the  loss  may  not  be  imaginary.  On  the 
whole,  it  is  evident  that  the  gain  of 
power  by  the  plan  of  condensing,  dur- 
ing the  previous  stroke,  is  greatly  over- 
rated. 

A  farther  gain  is  claimed  for  this 
engine,  on  the  ground  that,  by  dispens- 
ing with  the  usual  pump  and  condenser, 
"  tne  condenser  piston  acts  as  a  double 
action  air-pump,  and  expels  every  eva- 
luation of  the  cylinder  at  each  up  and 
down  stroke.  In  the  usual  engine,  the 
air-pump  being  single,  permits  the  ac- 
cumulation of  two  condensements  in 
the  condenser  to  resist  the  action  of  the 
piston.  Though,  therefore,  the  con- 
denser piston  (in  this  engine)  will  al- 
ways have  on  its  other  side  the  con- 
densement  of  the  previous  stroke  at  96° 
or  100°,  and  that  small  portion  of  air 
and  gas  disengaged  from  one  condense- 
ment,  yet  it  cannot  have  the  same  ac- 
cumulation of  air  and  gas  which  exists 
in  the  usual  condenser,  and  which  gives 
a  greater  resistance  than  is  due  to  the 
temperature  alone.  The  gain  from  this 
cause  may  be  considered  as  1  lb.  on  the 
square  inch." — p.  418. 

The  manner  of  expelling  the  condense- 
ment  will  be  understood  by  referring  to 
fig.  2.  The  steam  from  the  boiler  is  sup- 
posed to  be  flowing  into  the  steam  cylinder, 
through  the  passage  I,  and  pressing  down 
the  piston  C,  while  the  piston  D  rises  in 
the  vacuum  in  N,  obtained  during  the 
previous  stroke,  having  the  condense- 


ment  lying  on  its  upper  side.  When  the 
piston  arrives  near  the  top  of  the  cylin- 
der, the  condensement  (says  Mr.  Boy- 
man)  raises  the  valve  at  O,  and  the  piston 
continuing  to  rise,  it  is  forced  out,  and 
escapes  into  the  hot  well.  But  there  is 
an  important  circumstance  which  seems 
to  have  been  overlooked  here.  The  clear 
space  in  the  cylinder  must  be  somewhat 
longer  than  the  stroke,  to  prevent  all  risk 
of  the  piston  striking  the  top  or  bottom 
of  the  cylinder.  Mr.  Watt  allowed,  in 
the  Albion  Mills  (8-feet  stroke,)  no  less 
than  seven  inches,  four  at  the  top,  and 
three  at  the  bottom.  Now,  it  is  manifest 
that,  after  the  condensing  piston  D  (fig. 
2)  has  ejected  all  it  can— has  finished  its 
stroke,  and  risen  as  near  to  the  top  of  the 
cylinder  as  it  can  go,  this  space  at  the 
top,  together  with  the  steam  and  educ- 
tion passages,  will  remain  filled  with  both 
hot  water,  and  air  and  other  gases,  having 
a  density  somewhat  greater  than  the  sur- 
rounding atmosphere.  This  quantity, 
probably,  cannot  be  reduced,  with  safety 
to  the  engine,  to  less  than  two  condense- 
ments, which,  added  to  that  arising  from 
condensing  the  steam  in  the  previous 
stroke,  will  amount  to  three  entire  con- 
densements in  the  condensing  cylinder, 
during  the  whole  working  stroke.  In- 
stead, then,  of  considering  this  plan  as 
better  than  Watt's,  it  must  be  regarded 
as  greatly  inferior,  and  as  entailing  on 
the  engine  a  considerable  loss.  But  the 
plan  is  liable  to  practical  as  well  as  theo- 
retical objections.  The  water  with  which 
the  upper  side  of  the  piston  is  loaded 
comes  against  the  top  of  the  cylinder 
with  a  crash,  (causing  much  strain,)  and 
flings  open  the  valve,  and  that  instant 
the  whole  weight  of  the  atmosphere  rests 
on  the  piston,  in  consequence  of  which 
the  engine  is  not  only  deprived  of  all  Us 
power,  but  an  enormous  additional  bur- 
den is  thrown  on  it,  and,  were  it  not  for 
the  energy  of  the  moving  parts,  it  would 
come  to  a  stand-still. 

The  friction,  also,  is  greatly  increased 
in  this  engine,  arising  from  the  condens- 
ing cylinder,  piston,  extra  valves,  connect- 
ing beam,  &c.  And  now  to  conclude. 
Balancing  the  gain  and  loss,  it  appears 
to  me  that  the  engine,  so  far  from  having 
the  advantages  ascribed  to  it,  is  in  reality 
inferior  to  those  in  common  use. 

I  am,  Sir,  your  very  obedient  servant, 

W.  M. 

Hoxton,  Aug.  IS,  1841. 

.. 
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CLYDE-BUILT  STEAMERS. 

Sir, — In  your  last  week's  Magazine, 
I  saw  a  letter  signed  A.  M.,  and  as  I  am 
able  at  once  to  answer  some  of  his  inqui- 
ries, from  facts  which  it  is  possible  "  Nau- 
ticus"  may  not  be  in  possession  of,  I 
take  the  liberty  of  addressing  yon.  In 
the  first  place  I  would  observe,  in  refer- 
ence to  the  Grand  Turk,  that  so  far 
from  her  having  given  "  more  satisfac- 
tion than  anv,"  she  has  been  a  constant 
expense  to  fier  owners;  in  fact,  I  have 
no  hesitation  in  saying  that,  compared 
with  a  similar  boat,  (The  City  of  Bou- 
logne,) built  in  London  about  twelve 
months  after  the  Turk,  her  expenses, 
as  regards  consumption  of  fuel,  wear 
and  tear  of  both  vessels  and  engines, 
have  been  atleast  four  times  greater  than 
the  vessel  referred  to.  However,  I  am 
collecting  some  further  facts,  which  I 
shall  forward  you  as  early  as  possible, 
in  reference  to  this  particular  vessel,  as 
she  appears  to  be  cited  as  a  specimen 
of  Clyde  ship-building.  I  further  beg 
to  observe,  in  reference  to  that  part  of 
A.M.'s  communication,  where  he  wishes 
"Nauticus"  to  divest  himself  of  preju- 
dice, and  tell  him  the  real  speed  of 
these  vessels,  that  the  following  may 
,  be  relied  on  as  substantially  correct. 

The  William  Wallace  was  tried  in 
the  Thames  on  Saturday  last,  when  she 
started  from  Deptford  against  tide  with 
the  Duchess  of  Kent,  the  Duchess 
having  on  board  about  300  passengers, 
her  dimensions  being  about  as  follows : 
length,  170  feet ;  beam,  22  feet  6  inches, 
drawing  7  feet  water,  and  propelled  by 
two  70-horse-power  engines;  the  Wal- 
lace being  145  feet  long,  19  feet  beam, 
drawing  only  5  feet  water,  and  pro- 
pelled by  two  60-horse-power  engines, 
and  only  her  own  people  on  board.* 

The  dimensions  here  given  must 
show  what  great  advantage  the  Wallace 
ought  to  have  had  over  the  Duchess; 
yet,  strange  to  say,  she  hardly  kept  way 
with  her  to  Gravesend ;  here  the  con- 
test with  the  Duchess  ended,  the  Wal- 
lace turning  round  to  try  her  hand  with 


*  I  have  Mid  that  the  Wallace  had  only  her  own 
people  on  board  ;  but  as  I  may  be  challenged  with 
mis-statement  I  would  inform  you  that  the  had 
about  15  tons  of  coals  in  her  after-hold  to  bring  her 
in  trim :  and  allow  me  to  ask  how  it  is  that  nearly 
all  the  Scotch-built  boats  require  some  such  comple- 
ment to  bring  them  to  their  proper  lines  I  Surely 
there  must  be  some  bad  calculating,  either  with  en- 
gines or  builder. 


the  Duke  of  Sussex,  a  vessel  of  about 
her  same  length,  but  rather  less  beam, 
drawing  about  the  same  water,  and 
propelled  by  two  40-horse  engines ;  yet 
with  this  great  difference  of  power  the 
Duke  of  Sussex  beat  the  Wallace  by 
seven  minutes  to  Blackwall.  A.  M. 
will  please  to  understand  that  neither 
the  Duchess  of  Kent  nor  Duke  of 
Sussex  are  more  than  third-rate  boats 
on  the  Thames.  Let  him  show  us  some- 
thing that  will  compete  with  the  Black- 
wall,  or  Railway,  both  in  speed  and 
consumption  of  fuel,  and  then  we  will 
give  him  rest,  and  not  till  then.  There 
is  one  thing  more  I  beg  to  observe,  and 
I  most  seriously  call  the  attention  of 
the  owners  of  the  Wallace  to  the  cir- 
cumstance, that  she  is  furnished  with 
accessible  safety  valves,  with  weights  to 
be  added  at  pleasure  by  the  engine 
driver.  Now  as  we  know  from  the  evi- 
dence before  a  Committee  of  the  House 
of  Commons,  that  more  accidents  have 
arisen  from  this  cause  than  any  other, 
I  beg  to  suggest  an  immediate  alteration 
of  that  part  of  the  Wallace's  machinery. 
Your  obedient  servant, 

L.  P. 

August  5,  1841. 


ON  THE  PROPULSION  OF  VESSELS  BY  THE 
TRAPEZIUM  PADDLE-WHEEL  AMD  SCREW. 

At  the  Plymouth  meeting  of  the  British 
Association,  Mr.  O.  Rennie  gave  an  account 
of  the  various  experiments  to  which  he  had 
been  led,  on  the  propulsion  of  vessels  by 
various  forms  of  paddle-floats,  and  by  the 
screw.  It  was  generally  admitted  that  the 
paddle-wheel  was  the  best  means  of  propul- 
sion with  which  engineers  were  at  present  ac- 
quainted, and  various  attempts  bad  been 
made  for  its  improvement.  There  are  several 
objections  to  the  square  or  rectangular  floats, 
particularly  the  shock  on  entering  the  watery 
and  the  drag  against  the  motion  of  the  wheel 
on  the  float  quitting  the  water;  both  of  which 
give  rise  to  considerable  vibrations.  He  had 
been  led,  in  considering  the  improvement  of 
the  paddle-wheel,  to  have  recourse  to  nature, 
and  the  form  of  the  foot  of  the  duck  had 
particularly  attracted  his  attention.  The 
web  of  the  duck's  foot  is  shaped  so  thai  each, 
part  has  a  relation  to  the  space  through 
which  it  has  to  move,  that  is,  to  the  distance 
from  the  centre  of  motion  of  the  animal's 
leg.  Hence  be  was  led  to  cut  off  the  angles 
of  the  rectangular  floats,  and  he  found  that 
the  resistance  to  the  wheel  through  the  water 
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wk»  not  diminished.  Pursuing  these  obser- 
vations and  experiments,  he  was  led  to  adopt 
a  float  of  a  trapezium  or  diamond  shape, 
■with  its  most  pointed  end  downwards.  These 
floats  enter  the  water  with  their  points  down- 
wards, and  quit  it  with  their  points  upwards, 
and  then  arrive  gradually  at  their  full  hori- 
zontal action,  -without  shocks  or  vibrations  ; 
and  after  their  full  horizontal  action,  quit  the 
water  without  lifting  it,  or  producing  any 
sensible  commotion  behind.  After  a  great 
variety  of  experiments,  he  found  that  a  pad- 
dle wheel  of  one-half  the  width  and  weight, 
and  with  the  trapezium  floats,  was  as  effect- 
ive in  propelling  a  vessel  as  a  wheel  of 
double  the  width  and  weight  with  the  or- 
dinary rectangular  floats.  The  Admiralty 
had  permitted  him  to  lit  her  Majesty's  steam- 
ship, African,  with  these  wheels,  and  he  had 
perfect  confidence  in  the  success  of  the  ex- 
periment. 

Another  means  of  propulsion  was  the 
screw,  which  bad  been  applied  with  success 
by  Mr.  Smith  in  the  Archimedes.  la  examin- 
ing the  wings  of  birds  and  the  tails  of  swift 
fish,  he  had  been  particularly  struck  with  the 
adaptation  of  shape  to  the  speed  of  the  ani- 
mals. The  contrast  between  the  shape  of 
the  tail  of  the  codfish,  a  slow-moving  fis  h 
and  the  tail  of  the  mackerel,  a  rapid  fish,  was 
very  remarkable,  the  latter  going  off  much 
more  rapidly  to  a  point  than  the  former.  From 
these  observations  he  was  led  to  try  a  screw 
with  four  wings,  of  a  shape  somewhat  similar 
to  these,  but  bent  into  a  conical  surface,  the 
outline  being  a  logarithmic  spiral.  He  found 
also  that  certain  portions  of  these  might  be 
cut  off  without  diminishing  the  effect.  With 
respect  to  ascertaining  the  friction  of  the 
screw  on  the  water,  great  difficulty  existed ; 
but  he  would  refer  to  his  experiments,  pub- 
lished some  years  ago  in  the  Philosophical 
Transactions,  in  which  he  measured  the  fric- 
tion of  the  water  against  a  body  revolving 
In  it,  by  the  time  which  a  given  weight  took 
to  descend  ;  this  body  consisted  of  rings/  and 
he  found  that  the  friction  or  resistance  through 
the  -water  did  not  increase  in  proportion  to 
the  number  of  rings. 


ON  THK  CIRCUMSTANCES  UNDER  WHICH 
THR  EXPLOSIONS  OF  STEAM  ROIL  E  US 
6ENBRALLY  OCCUR,  AND  ON  THE  MEANS 
OF  PREVENTING  THEM.  BY  DR.  8CHAP- 
HARUTL,  OF  MUNICH,  ASSOC.  INST.  C.E. 

In  this  communication  it  is  assumed,  that, 
perhaps  not  one-tenth  of  the  recorded  ax- 
plosions  of  steam  boilers  can  be  correctly 
attributed  to  the  overloading  of  the  safety 
valve,  or  to  the  accumulation  of  too  great  a 


quantity  of  Bteam  in  the  boiler.  The  author 
alludes  to  the  degree  of  pressure  which  hol- 
low vessels,  even  of  glass,  are  capable  of 
sustaining,  if  the  pressure  be  applied  gradu- 
ally. He  found,  in  repeating  the  experi- 
ments of  Cagniard  de  la  Tour,  subjecting 
glass  tubes  of  one  or  two  inches  in  length, 
one-fourth  part  filled  with  water,  hermet- 
ically sealed,  and  immersed  in  a  bath  of 
melted  zinc,  that  they  apparently  sustained 
the  immense  pressure  of  four  hundred  at- 
mospheres without  bursting ;  but  if  the  end 
of  an  iron  rod  was  slightly  pressed  against 
the  extremity  of  the  tube,  and  the  rod  caus- 
ed to  vibrate  longitudinally,  by  rubbing  it 
with  a  leather  glove  covered  with  resin,  the 
tube  was  invariably  shattered  to  pieces. 

Hence  he  concludes,  that  something  more 
than  the  simple  excess  of  pressure  of  steam 
in  the  boiler  is  necessary  to  cause  an  explo- 
sion ;  and  that  a  slight  vibratory  motion  - 
alone,  communicated  suddenly,  or  at  inter- 
vals, to  the  boiler  itself,  might  cause  an  ex- 
plosion. From  the  circumstance  of  safety 
valves  having  been  generally  found  ineffi- 
cient, he  concludes  that  a  force  has  operated 
at  the  instant  it  was  generated  in  tearing 
the  bottom  or  sides  of  the  boiler,  before  it 
could  act  upon  the  safety  valve. 

From  the  sudden  effect  of  this  force,  ex- 
plosions have  been  ascribed  to  the  presence 
of  hydrogen,  generated  by  the  decomposi- 
tion of  water:  but,  independently  of  the 
difficulty  of  generating  a  large  quantity  of 
hydrogen  in  such  a  manner,  it  could  neither 
burn  nor  explode  without  the  presence  of  a 
certain  quantity  of  free  oxygen,  or  atmo- 
spheric air;  and  such  an  explosive  mixture 
would  not  take  fire,  even  if  mixed  with  0*7 
of  its  own  volume  of  steam.* 

The  ordinary  mode  of  converting  water 
Into  steam  is  by  successively  adding  small 
portions  of  caloric  to  a  relatively  large  body 
of  liquid  ;  but  if  the  operation  was  reversed, 
and  all  the  heat  imparted  to  a  given  quan- 
tity of  water  in  one  unit  of  time,  an  explo- 
sive force  would  be  developed  at  the  same 
moment.  For  example,  if  a  bar  of  iron  be 
heated  until  it  is  coated  with  kquid  slag, 
and  is  then  laid  upon  a  globule  of  water  on 
an  anvil,  and  struck  with  a  hammer,  the 
liquid  slag  communicates  its  caloric  instant- 
ly to  the  water,  becoming  solid  at  the  same 
time  that  the  water  is  converted  into  vapour 
with  a  loud  report.  A  similar  occurrence 
may  take  place  in  a  steam  boiler  when  a 
quantity  of  water  is  thrown  into  contact 
with  an  overheated  plate,  either  by  a  motion 
of  the  vessel,  or  from  a  portion  of  the  in- 


•  See  the  author's  experiments,  Mech.  Mag.  vol. 
XXX.,  p.  144. 
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crustation  formed  on  the  bottom  or  sides 
becoming  loosened.  A  sadden  opening  of 
the  safety  valve  may,  under  certain  circum- 
stances, prove  dangerous,  or  even  any  rapid 
increase  of,  heat  which  would  causa  a  vio- 
lent excess  of  ebullition  in  the  water. 

An  examination  is  then  entered  into  of 
the  respective  powers  of  water  and  of  steam, 
to  transmit  undulatory  motion,  and  of  their 
compressibility.  According  to  Laplace,  the 
conducting  power  of  steam  at  our  atmo- 
sphere, and  294-1°  Far.,  is  1041*34511  feet 
per  second,  and  that  of  water  6036*88  feet. 
The  ratio  of  these  different  velocities  is, 
therefore,  as  1  :  4*5. 

In  cases  of  a  sudden  explosive  develop- 
ment of  steam,  the  principal  action  is  di- 
rected against  the  bottom  or  the  sides  of 
the  boiler,  whence  spreading  itself  through 
the  water,  it  is  finally  transmitted  through 
the  stream  to  the  safety  valve:  a  wave 
created  by  an  explosion,  even  at  the  surface 
of  the  water,  would  reach  the  bottom  or  the 
sides  of  the  boiler,  4±  times  sooner  than  it 
would  affect  the  top  of  the  steam  chamber  ; 
but  if  it  took  place  at  the  bottom,  the  time 
for  the  explosive  wave  to  reach  the  safety 
valve  would  be  the  sum  instead  of  the  dif- 
ference of  both  velocities.  Although  these 
relative  periods  of  time  may  be  considered 
as  infinitely  small,  it  is  contended  that  there 
is  sufficient  delay  (counting  from  the  mo- 
ment at  which  the  plates  begin  to  yield)  to 
cause  the  rupture  of  the  material  which 
would  otherwise  have  yielded  by  its  own 
elasticity,  bad  the  time  been  greater,  as  all 
communication  of  motion  is  dependant  only 
on  time. 

To  illustrate  the  effect  of  the  sudden  de- 
velopment of  an  explosive  force  upon  the 
plates  of  a  boiler,  the  author  gives  the  re- 
sult of  a  series  of  experiments  made  by  him 
upon  iron  wires,  for  the  purpose  of  ascer- 
taining the  amount  of  elongation  which  took 
place  before  yielding  under  the  sudden  ap- 
plication of  a  given  weight.  The  result  was, 
that  a  wire  which  had  resisted  a  tension  of  22 
ewt,  when  gradually  applied,  broke  invari- 
ably, without  any  elongation,  when  the  same 
force  was  suddenly  applied  by  a  falling 
body. 

Similar  experiments  with  railway  bars 
showed  that  fibrous  iron,  which  supported  a 
gradual  tension,  broke  by  the  sudden  appli- 
cation of  the  same  force  ;  while  close-grain- 
ed iron,  which  was  incapable  of  resisting  the 
gradual  strain,  bore  perfectly  well  that  of 
sudden  impact.  These  facts  are  worthy  of 
consideration  in  the  selection  of  iron  for 
boiler  plates,  where  the  sudden  action  of  the 
rending  force  is  to  be  guarded  against. 

The  details  are  then  given  of  a  series  of 
experiments,  illustrating  in  an  ingenious 
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model,  by  means  of  an  explosive  mixture  of 
chlorate  of  potassa,  the  effects  of  explosions 
at  different  heights  within  a  boiler. 

A  careful  examination  of  the  circum- 
stances, and  the  results  of  his  experiments, 
convinced  the  author  that  a  simple  mecha- 
nical arrangement,  applicable  to  all  boilers, 
might  be  introduced,  so  as  to  diminish  the 
danger  arising  from  the  sudden  development 
of  an  explosive  force.  He  proposes  to  con- 
nect with  the  bottom  of  the  boiler,  by 
means  of  a  pipe,  an  extra  safety  valve  of  a 
given  area,  loaded  to  five-sixths  of  the  ab- 
solute cohesive  force  of  the  boiler  plate.  In 
the  event  of  a  sudden  development  of  steam, 
the  first  shock  would  act  upon  the  valve, 
and  open  it,  which  would  have  the  effect  of 
depriving  the  wave  generated  of  its  destruc- 
tive force,  and  at  the  same  time  diminish 
the  violence  of  the  second  shock  from  the 
top  of  the  boiler,  having  permitted  the  es- 
cape of  a  portion  of  the  water  from  the 
boiler. 

The  apparatus  for  conducting  the  experi- 
ments was  presented  with  the 
tion. 


Mr.  Parkes  stated,  that  he  had  been  oc- 
cupied for  several  years  in  collecting  facts 
illustrative  of  the  phenomena  of  steam  boiler 
.explosions.  These  disasters  could  not  all 
be  referred  to  one  cause.  A  boiler  might 
be  too  weak  to  sustain  the  pressure  within 
it,  and  a  rupture  would  be  the  necessary 
consequence.  But  though  the  simple  elastic 
force  of  the  steam  might  thus  occasionally 
account  for  the  rending  of  a  boiler,  that 
cause  was  insufficient  to  explain  many  well- 
known  phenomena,  such  as  the  projection 
of  an  entire  boiler  from  its  seat,  the  sepa- 
ration of  a  boiler  into  two  parts,  the  one 
remaining  quiescent,  the  other  being  driven 
to  a  great  distance,  &c.  He  was  of  opinion 
that  a  very  sudden  development  of  force 
could  alone  have  produced  such  effects. 

Dr.  Schaf  haeutl  had  ingeniously  shown 
that  an  explosive  force  generated  underwa- 
ter would  act  upon  the  bottom  of  the  boiler 
and  burst  it,  before  the  safety  valve  could 
relieve  the  pressure.  The  Doctor  deduced 
from  Mr.  Parkes'  theory  of 44  the  Percussive 
Action  of  Steam,"  and  his  own  experiments, 
that  if,  from  any  cause,  such  as  the  break- 
ing up  of  a  portion  of  crust  adhering  to  the 
bottom  of  the  boiler,  a  volume  of  steam  of 
high  elastic  force  was  suddenly  evolved,  a 
rupture  of  the  bottom  would  be  the  conse- 
quence, or,  the  boiler  might  be  separated 
into  two  parts.  Mr.  Parkes  coincided  in 
this  opinion,  and  cited  several  examples  in 
support  of  it. 

It  appeared  to  him  that  a  force  different 
from,  and  greater  than,  the  simple  pressure 
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of  the  steam,  was  the  principal  agent.  The 
Committee  of  the  Franklin  Institute,  and 
others,  who  in  their  experiments  had  en- 
deavoured to  produce  explosions  of  boilers, 
had  very  rarely  succeeded,  and  the  effects 
obtained  fell  far  short  of  those  which  con- 
tin u ally  occurred  by  accident.  It  might  be 
safely  inferred  from  this  fact,  that  the  ex- 
perimenters had  not  arrived  at  the  true 
cause  of  the  ruptures  and  projections  of 
boilers,  otherwise,  the  production  of  simi- 
lar effects  would  not  have  been  difficult. 

Describing  the  sudden  development  of  a 
volume  of  steam,,  from  highly  heated  plates, 
which  no  practicable  number  of  safety  valves 
could  discharge  quickly  enough  to  save  a 
boiler  from  destruction,  he  instanced  the 
effects  produced  by  the  breaking  up  of  the 
scale  in  salt  pans.    Carbonate  and  sulphate 
of  lime  were  separated  from  brine  by  evapo- 
ration, and  adhered  very  firmly  to  heated 
surfaces.    A  crust  of  salt  frequently  formed 
npon  this  deposit ;  the  cessation  of  ebulli- 
tion (if  the  deposit  occurred  over  the  fur- 
nace) was  the  consequence,  and  the  bottom 
of  the  pan  became  red  hot.    The  manner  in 
which  the  pan  scale  was  disengaged,  was  to 
strike  it  with  the  edge  of  a  heavy  iron 
pricker,  which  allowed  the  brine  to  reach 
the  plate ;  it  was  also  frequently  broken 
through  by  the  expansion  and  bagging  down 
of  the  plates,  leaving  the  crust  above  like 
an  arch.    In  such  cases  the  plate  was  seen 
for  an  instant  to  be  red  hot,  and  immediate- 
ly afterwards  an  immense  column  of  brine 
was  projected  from  the  pan,  the  steam  evi- 
dently being  of  a  high  momentary  elasticity. 
Mr.  Parkes  had  seen  a  yard  square  of  scale 
thus  burst,  the  whole  surface  of  the  plate 
being  at  a  glowing  red  heat.    Had  the  pan 
been  closed  like  a  steam  boiler,  he  conceiv- 
ed that  the  blow  of  the  steam  on  the  roof, 
bottom,  or  sides,  would  have  destroyed  the 
vessel. 

A  thin  copper  salt  pan  at  Mr.  Parkes 's 
works  had  a  hole  burst  through  its  bottom 
by  the  sudden  action  of  steam  thus  gene- 
rated. The  spot  had  no  doubt  been  pre- 
viously injured  by  heat.  He  conceived  that 
.similar  phenomena  might,  and  frequently 
did  occur  in  «team  boilers. 

A  theory  had  been  adopted  by  many  wri- 
ters on  the  explosion  of  steam  boilers,  that 
red  hot  iron  plates  would  generate  less  steam 
than  plates  at  a  less  heat.  This  was  found- 
ed on  the  experiments  of  Leidenfrost,  Klap- 
roth,  and  others,  on  the  length  of  time 
requisite  to  evaporate  a  small  globule  of 
water  in  a  red  hot  spoon.  But  there  was 
no  analogy  between  the  condition  of  a  hot 
spoon  containing  a  drop  of  water,  and  that 
of  a  body  of  water  and  heated  plates  in 
boilers. 


Steam  of  great  force  would  instantly  I 
produced  from  a  thin  sheet  or  wave  of  watt 
passing  over  hot  plates,  the  molecular  a 
traction  of  a  drop  falling  a  short  distaoi 
npon  a  plate  would  be  destroyed,  and  tJ 
whole  be  instantly  converted  into  steam  • 
a  high  momentary  elasticity.  The  theo 
of  the  hot  spoon  experiment,  as  applied  I 
boilers,  had  been  demonstrated  to  be  fall 
cious  by  Dr.  Schafhaeutl,  in  a  paper  pa) 
lished  in  the  Mech.  Mag,  vol.  xxx.,  N 
799. 

The  explosion  of  several  boilers  had  1 
attributed,  and  Mr.  Parkes  thought  ju 
to  a  wave  of  water  washing  over  hig 
heated  plates.  He  believed  that  the  fat 
accident  to  the  "  Union"  steamer  at  Ho 
was  so  produced.  The  boilers  of  steam  reJ 
sels  were  not  at  that  period  so  well  arrangt 
as  at  present,  for  preventing  the  water  fro 
flowing  to  one  side,  and  leaving  a  portion  i 
the  top  of  the  flues  dry  with  the  fire  ' 
neath.  Under  such  circumstances,  the< 
aster  which  occurred  would  be  ine 
on  the  vessel's  coming  on  an  even 
Mr.  Parkes  was  not  of  opinion  that  it 
quired  the  exposure  of  a  large  area  of  beats 
metal  to  effect  the  separation  of  a  boik 
and  the  projection  of  the  upper  half  of  it 
as,  in  this  case,  it  was  the  suddenness  ( 
the  action,  no  number  of  safety  valres  ami" 
have  deprived  the  steam  of  its  instanUiKou! 
force,  so  as  to  have  saved  the  boiler.  Tb» 
entire  circumference  of  large  boilers  ft* 
been  frequently  divided  as  clean  as  a  pair  o 
shears  would  have  accomplished  the  work 
These  phenomena  were  evidences  of  &  foro 
very  suddenly  exerted. 

Sudden  actions  on  the  surfaces  of  boiler 
arose  also  from  other  causes  than  the  beat 
ing  of  plates.  During  the  inquiry  into  tk 
causes  of  steam  vessel  accidents,  be  ascer 
tained  that  of  twenty-three  explosions,  nitf 
teen  occurred  on  the  instant  of  statin;  & 
engines,  or  whilst  the  vessels  were  stalion 
ary ;  three  only  whilst  the  engines  were  i 
work ;  the  greatest  number  took  place  s 
the  moment  of  admitting  the  steam  upon  * 
piston.  He  attributed  this  effect  to  tb 
steam's  percussive  force,  which  would  be  I 
much  felt  by  the  boiler  as  by  the  pistoo ;  i 
the  boiler  was  weak ,  and  distended  by 
to  nearly  the  bursting  point,  the  shock 
be  sufficient  to  cause  its  roptore. 
Parkes  then  gave  several  instances  of  sod 
occurrences. 

In  1817  the  boiler  of  a  steam  vessel* 
Norwich  burst,  and  killed  many  Vnf 
Previous  to  the  accident,  the  boiler  k*W 
in  several  places ;  the  steam  issued  copio^, 
from  the  safety  valve,  which  was  eT1"eD'  • 
very  heavily  loaded.  The  engine  had  Ktf* 
ly  made  a  revolution  before  ths  opl** 
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occurred.  By  applying  the  present  state  of 
our  knowledge  to  these  facts,  he  felt  assur- 
ed that  the  steam's  impact  on  the  piston 
had  been  the  immediate  cause  of  that  ac- 
cident. 

In  1826  or  1827,  Mr.  Parkes  witnessed 
the  effects  of  an  explosion,  a  few  minutes 
after  its  occurrence,  in  the  neighbourhood  of 
his  works,  near  Paris.    The  boiler  was  of 
wrought-iroD,  6  feet  long  by  about  3  feet  6 
inches  or  3  feet  diameter.  By  his  advice  the 
owner  had  previously  put  in  a  new  eod,  formed 
of  one  piece  of  hammered  iron,  and  he  was 
strongly  dissuaded  from  overloading  his  en- 
gine, or  using  habitually  such  enormous  pres- 
sures.  The  cylinder  of  the  engine  was  hori- 
zontal, and  was  connected  with  the  boiler  by 
a  short  pipe  and  cock.    The  proprietor  in- 
formed him,  that  finding  his  machinery  work- 
ing too  slowly,  he  went  into  the  engine-house 
and  stopped  the  engine.    He  held  down  the 
lever  of  the  safety-valve,  and  on  turning  the 
cock  to  start  the  engine,  the  explosion  in- 
stantly occurred.  The  new  end  of  the  boiler, 
which  was  opposite  to  the  engine,  was  found 
separated  from  the  body,  aud  lyiog  in  the 
flue.  The  line  of  rivets,  and  a  complete  ring 
of  the  new  end,  remained  upon  the  body,  ap- 
parently little  forced,  and  the  faces  of  the 
fractured  ends  were  as  sharp  and  clean  as  if 
cat  by  a  chisel  or  shears.  The  boiler,  engine, 
and  masonry  were  driven  into  the  yard  in  the 
opposite  direction  to  the  escape  of  the  water 
lad  steam ;  thus,  though  the  entire  end  of 
the  boiler  was  removed,  and  the  whole  con- 
tents evacuated,  it  acted  too  late  as  a  safety- 
valve. 

He  observed  similar  effects  last  year,  in  au 
explosion  at  Camden-town,  being  fortunately 
on  the  ground  to  investigate  it  before  much 
change  had  been  made.  Two  boilers  were  set 
end  to  end,  with  a  chimney  between  them. 
The  end  of  one  was  blown  out,  and  was  lying 
dose  to  its  original  seat.  It  was  forced  back- 
wards into  the  chimney,  which  it  partly  sup- 
ported on  a  pipe  flange,  and  pushed  the  other 
boiler  and  entire  masonry,  in  a  horizontal  di- 
rection, fully  two  feet.    He  considered  that 
the  percussion  of  the  steam,  from  its  re -action 
against  the  opposite  ends  of  the  boiler,  in  the 
act  of  tearing  it  off,  (which  was  the  effect  in 
this  case,)  produced  the  recoil.    In  this  case 
there  were  upon  the  boilers,  (which  were  con- 
nected together.}  two  safety-valves  in  good 
order,  and  not  heavily  loaded.    The  accident 
occurred  during  the  breakfast-hour,  whilst 
the  eogines  were  not  at  work.    One  of  the 
two  stays  which  originally  held  the  fractured 
end  of  the  boiler  was  found  to  have  been 
previously  broken,  as  its  separated  ends  were 
covered  with  old  lime  scale— the  other  had 
evidently  been  long  cracked,  and  was  only 
held  by  a  fragment.   The  fractured  end  of 


the  boiler  was  not  exposed  to  the  fire,  nor 
did  the  shell  or  the  flue  within  it  exhibit  any 
marks  of  injury  from  fire,  or  from  dislodge* 
tnent  of  scale.  The  steam,  in  its  effort  to 
escape,  acting  first  against  one  eud,  not  only 
raised  the  boiler  from  its  horizontal  position 
to  an  angle  of  about  45°,  but  gave  it  a  twist 
obliquely  from  the  line  of  its  bed. 

Mr.  Parkes  could  not  agree  in  the  often 
expressed  opinion,  that  what  are  called  high- 
pressure  steam  boilers  were  more  dangerous, 
or  more  liable  to  explode,  than  others.  Much 
depended  on  care  and  management.  He  be- 
lieved that  he  was  in  possession  of  accounts 
of  nearly  all  the  explosions  which  had  oc- 
curred in  Cornwall  since  the  expiration  of 
Mr.  Watt's  patent,  when  higher  pressures 
began  to  be  used,  and  they  amounted  only  to 
five  or  six  instances,  exclusive  of  some  cases 
of  collapsed  flues.  More  explosions  had  oc- 
curred in  a  small  district  round  Wednesbury, 
during  the  present  year,  with  low-pressure 
boilers,  than  in  Cornwall  in  forty  years, 
where  the  highest  pressures  were  employed. 
He  believed  also  that  the  coal  districts  of 
Northumberland,  Durham,  and  Staffordshire, 
would  furnish  more  cases  of  these  disasters, 
from  boilers  both  of  high  and  low  pressure, 
than  all  the  rest  of  England  put  together. 

When  the  practice  in  the  conl  districts  was 
contrasted  with  that  of  Cornwall,  the  ex- 
planation was  simple.  Where  coal  was  so 
cheap,  the  quantity  used  was  unlimited,  the 
negligence  was  great,  and  the  allowance  of 
boiler  was  small  for  any  given  sized  engine, 
as  enough  steam  could  be  raised  by  fires  of 
greater  intensity — the  rule  there  being,  to 
save  in  the  first  cost  of  the  boiler ;  in  Corn- 
wall, on  the  contrary,  the  object  was  to  in- 
sure economy  in  the  consumption  of  fuel; 
consequently,  all  that  class  of  accidents  aris- 
ing from  injury  to  plates  by  fire  and  deposit, 
would  be  in  about  the  ratio  of  the  Intensity 
of  the  combustion. 

Notwithstanding  the  bad  practice  generally 
prevailing  in  the  coal  districts,  there  were 
some  exceptions.  At  an  iron  work  near  Dudley, 
there  were  boilers  now  in  good  order,  after 
nearly  thirty  years'  use,  having  required  but 
trifling  repairs  during  that  period.  In  those 
boiler?,  the  plates  of  the  bottoms  which  were 
exposed  to  the  fire  were  all  made  of  ham- 
mered, not  of  rolled  iron — the  boilers  were 
large  for  their  work,  and  were  cleaned  tho- 
roughly every  week. 

Tilted  plates  were  alone  used  for  salt  pans 
in  those  parts  where  the  heat  was  most  in- 
tense. Though  continually  heated  to  red- 
ness, and  distorted  by  the  action  of  the  fire, 
the  quality  of  the  iron  in  plates  thus  formed 
did  not  appear  to  be  deteriorated,  for  when 
taken  out  the  smiths  used  them  for  making 
rivets,  nails,  &c.    Rolled  iron  plates  would 
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do  for  making  coarse  salt,  which  required  a 
heat  below  ebullition,  but  they  were  quickly 
injured  when  used  for  fine  salt,  and  were  use- 
less when  taken  out. 

Mr.  Parkes  then  adverted  to  several  other 
remarkable  cases  of  explosion.  It  was  a 
well-authenticated  fact,  that  a  boiler  belong- 
ing to  Messrs.  Ferey,  at  Essonne,  in  France, 
exploded  on  the  instant  of  opening  the  safety- 
valve. 

Three  successive  reports  were  heard  when 
Steele's  steam-boat  boilers  exploded  at  Lyons, 
indicating  that  they  did  not  burst  at  the  same 
instant.  Now,  though  Mr.  Steele  had  fast- 
ened down  the  safety-valve  to  increase  the 
pressure  of  the  steam,  yet  the  explosion  of 
the  first  boiler  should,  according  to  the  re- 
ceived opinions,  have  acted  as  a  safety-valve 
to  the  second  and  third,  and  have  saved 
them — for,  by  the  destruction  of  the  first 
boiler,  the  pipes  would  be  broken,  and  a  free 
exit  be  afforded  for  the  steam  in  the  others  ; 
nevertheless,  they  all  three  burst  in  succes- 
sion. Several  similar  instances  of  successive 
explosions  had  occurred  in  England.  He 
would  not  at  present  enter  upon  an  explana- 
tion of  what  he  considered  might  have  occa- 
sioned these  phenomena ;  but  he  would  ex- 
press his  conviction,  that  the  practice  of 
suddenly  opening  and  closing  the  safety- 
valves  was  extremely  dangerous.  To  be  use- 
ful as  escape-valves,  they  should  be  allowed 
to  open  and  close  in  obedience  to  the  steam's 
pressure  only,  not  to  be  handled  more  than 
was  absolutely  necessary. 

None  of  the  theories  yet  advanced  appeared 
clearly  explanatory  of  the  cause  of  the  pro- 
jection of  heavy  boilerB  from  their  seats,  when 
in  many  cases  they  contained  abundance  of 
water.  He  instanced  a  case  in  which  a  boiler 
exploded,  and  carried  to  some  distance  a 
boiler  connected  with  it,  and  in  which  some 
men  were  at  work.  The  boilers  separated 
while  in  the  air,  and  the  one  which  exploded 
attained  a  very  considerable  height,  although 
it  was  28  feet  long  by  6  feet  diameter.  The 
particulars  of  this  explosion  were  furnished 
to  him  by  Mr.  Clarke,  engineer  to  the  Earl 
of  Durham,  but  they  could  not  be  properly 
appreciated  or  explained  without  the  draw- 
ings and  description. 

A  boiler  weighing  about  2^  tons  was  pro- 
jected from  its  seat  at  Messrs.  Henderson's 
woollen  factory,  at  Durham,  in  1335;  it 
ascended  to  a  considerable  height,  and  fell 
300  yards  from  the  place  where  it  had  been 
seated. 

A  cylindrical  boiler  exploded  at  the  Crenver 
Mine,  in  Cornwall,  in  1812.  It  passed 
through  the  boiler-house,  and  opened  itself 
in  the  yard  outside,  where  it  was  described 
to  have  fallen  "  as  flat  as  a  piece  of  paper." 

Facts  of  this  nature  were  replete  with  in- 


terest, and  should  lead  engineers  to  the  con- 
sideration of  causes  and  remedies. 

Mr.  Parkes  then  instanced  several  cases  of 
boilers  which  had  become  red  hot,  and  had 
not  exploded  ;  one  example  was  a  set  of  three 
boilers,  the  tops  as  well  as  the  bottoms  of 
which  were  red  hot,  in  consequence  of  the 
house  in  which  they  were  fixed  being  on  fire; 
yet  they  did  not  explode.  No  water  had,  • 
however,  been  pumped  into  the  boilers  whilst 
so  heated. 

He  was  in  possession  also  of  several  curi- 
ous examples  of  ruptures  and  projections  of 
vessels  arising  from  causes  very  different  to 
the  foregoing.    One  case  occurred  in  Febru- 
ary, 1837,  at  the  works  of  Messrs.  Samuel 
Stocks  and  Son,  in  the  township  of  Heaton 
Norris,  near  Manchester.  The  boiler  was  20 
feet  long,  9  feet  wide,  and  10  feet  deep,  and 
weighed  about  8  tons.    On  a  Saturday  night 
the  water  was  blown  out  of  it  through  the 
plug-hole  at  the  bottom,  by  the  pressure  of 
the  steam,  the  man-lid  not  being  removed. 
On  Sunday  evening  the  fireman  proceeded  to 
take  off  the  man-bole  cover  to  clean  the 
boiler ;  on  entering  it  with  a  candle  and  laa» 
tern,  a  violent  explosion  occurred ;  and  the 
man  was  projected  to  some  distance  and  killed. 
On  examining  the  boiler  it  was  found  quite 
dry,  no  fire  being  alight,  no  traces  of  water 
near  it,  and  it  was  quite  cold :  it  had  been 
lifted  from  its  seat  up  to  the  roof,  which  it 
destroyed,  and  the  walls  of  the  building  were 
thrown  down.    There  was  no  difficulty  in 
accounting  for  the  presence  of  a  combusti- 
ble gas,  as  hydrogen  might  be  evolved  from 
the  decomposition  of  the  steam  (which  would 
remain  in  the  boiler  after  the  expulsion  of  the 
water)  by  the  heated  sides  and  bed  of  the 
boiler,  and  the  atmospheric  air  which  entered 
through  the  plug-hole  or  through  the  man- 
hole, when  the  lid  was  removed,  was  sufficient 
to  form  an  explosive  mixture.    The  projec- 
tion of  the  man  was  the  simple  effect  of  firing 
-  the  gas ;  but  to  account  for  the  entire  boiler 
being  carried  from  its  seat,  was  more  difficult 
The  figure  of  the  boiler  after  explosion,  exhi- 
bited two  distinct  actions ;  the  ends  and  sides 
had  evidently  been  bulged  outwards  by  tie 
force  of  the  explosion  within  it,  and  the  bot- 
tom had  been  crushed  upwards  by  the  force 
which  raised  it  from  its  seat. 

Mr.  Parkes  thought  the  circumstances  ad- 
mitted of  a  satisfactory  explanation,  but  would 
not  then  enter  upon  it,  as  it  involved  the  his- 
tory and  phenomena  of  projections  of  vessels 
from  their  beds  with  a  vacuum  within  them, 
which  he  thought  would  be  better  understood 
after  the  reading  of  bis  paper  on  the  Per- 
cussive Force  of  Steam  and  other  Aeriform 
Fluids,"  then  in  preparation  for  the  Institu- 
tion. 

The  foregoing  case  of  the  formation  of  by- 
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drogen  gas  ia  a  boiler,  after  all  the  water  bad 
been  eradiated,  was  coofirmed  by  one  which 
took  place  in  a  similar  manner  at  the  sugar- 
boose  of  Messrs.  Rhodes  and  Son,  in  London, 
of  which  all  the  particulars  had  been  furnish- 
ed to  him  by  Mr.  Henrickson,  the  manager. 
A  man  entering  the  boiler  with  a  candle  and 
lantern  to  clean  it,  was  projected  to  a  great 
height.  No  rapture  of  the  boiler  took  place, 
as  the  quantity  of  hydrogen  seemed  to  be 
comparatively  small,  and  to  be  confined  to 
the  upper  portion  of  the  boiler,  but  a  series 
of  detonations  occurred,  like  successive  dis- 
charges of  cannon. 

These  two  remarkable  instances  showed 
the  importance  of  attending  to  minute  dr- 
nmstauces  in  the  management  of  boilers. 
The  practice  of  completely  blowing  out  boilers 
whilst  the  flues  were  intensely  heated,  was 
evidently  dangerous,  nor  should  it  be  done 
without  removing  the  man -hole  cover. 

Mr.  Parkes  felt  that  these  notices  of  explo- 
sions were  very  imperfect  without  drawings, 
iud  reference  to  documentary  evidence,  but, 
as  the  subject  had  been  brought  before  the 
Institution  by  Dr.  Schaf  haeutl,  he  hoped  that 
they  would  be  received  as  contributions  to 
the  stock  of  knowledge,  and  as  illustrative  of 
the  precautions  to  be  observed  by  attendants 
oo  steam  engines. 

Mr.  Seaward  was  glad  to  find  the  idea  of 
the  explosions  of  boilers  arising  from  the  for- 
mation of  hydrogen  gas,  so  successfully  com- 
bated by  Dr.  Schaf  haeutl  and  Mr.  Parkes. 
He  perfectly  agreed  with  the  former  in  his 
opioion  of  the  causes  of  the  majority  of  ex- 
plosions. In  all  that  he  had  witnessed  the 
effects  of,  the  lower  parts  of  the  boiler  ap- 
peared to  have  suffered  most. 

He  was  at  the  Polgooth  Mine  immediately 
*ft*r  the  explosion  there,  when  1 7  persons 
were  killed.  In  that  case,  he  was  told  that 
tb*  boilers  were  moved  a  distance  of  seven  or 
eight  feet  from  their  seats,  before  any  deto- 
nation was  heard. 

At  the  Hurlam  Mine  (which  Trevithick  had 
Undertaken  to  drain  for  a  certain  sum)  an  en- 
gine with  a  cylinder  of  40  inches  diameter  was 
erected  immediately  over  the  shaft.  Its 
P°wer  was  not  sufficient  for  the  work  re- 
luired ;  the  pressure  of  steam  was  therefore 
gradually  increased  as  the  depth  became 
Peater.  At  length  the  boiler,  which  was  of 
to  immense  length,  was  observed  to  have  a 
eoostant  tremulous  or  sinuous  motion  at  each 
^ke  of  the  engine,  and  eventually  it  ex- 
ploded. 

It  appeared  that  there  were  fewer  explo- 
res of  boilers  in  London,  in  proportion  to 
rf  lumber  employed,  than  in  any  other  dis- 
*ct  One  reason  for  this  might  be,  that  fuel 
wing  expensive,  it  was  used  economically,  by 


maintaining  a  slow  rate  of  combustion,  and  a 
regular  supply  of  steam,  avoiding  the  intense 
action  of  the  fire,  which,  in  the  event  of  the 
engine  standing  still  for  a  time,  had  a  tenden- 
cy to  produce  an  explosion. 

Mr.  Parkes  attributed  the  small  number  of 
explosions  of  boilers  in  the  vessels  on  the 
Thames  to  the  practice  of  allowing  the  steam 
to  act  upon  the  safety  valve,  instead  of  the 
engineer  lifting  it  when  the  engine  was  stop- 
ped, as  on  board  vessels  in  the  north.  The 
sudden  closing  of  the  valve  had  in  many  cases 
produced  an  explosion.  White  on  this  sub- 
ject, he  felt  it  necessary  to  comment  upon 
what  he  considered  fallacious  reasoning  of 
Tredgold  on  the  formation  of  hydrogen  gas  in 
boilers.*  The  passage  be  alluded  to  was  couched 
thus Hydrogen  gas  may  be,  and  fre- 
quently is,  formed  in  steam  boilers  through  the 
water  being  in  contact  with  a  part  of  the  boiler 
which  is  red  hot ;  and  it  seems  to  be  regu- 
larly produced  during  the  formation  of  steam 
at  very  high  temperatures."  Dr.  Schaf  haeutl 
had  shown,  that  the  effect  of  water  coming 
suddenly  in  contact  with  a  part  of  the  boiler 
which  was  red  hot,  was  only  to  disengage  in- 
stantaneously a  large  volume  of  steam  of  very 
high  elasticity.  Mr.  Parkes  contended,  that 
an  instance  of  the  sudden  production  of  hy- 
drogen gas  in  a  boiler  under  such  circum- 
stances was  unknown,  and  he  much  doubted 
the  possibility  of  such  an  occurrence.  Again, 
aUowing  such  an  event  to  be  possible,  an  ex- 
plosive mixture  of  gases  must  be  formed  be- 
fore the  boiler  could  be  destroyed ;  and  this 
could  not  take  place  so  long  as  a  sufficiency 
of  water  was  present,  from  which  any  consi- 
derable quantity  of  steam  could  be  generated. 

Mr.  Donkin  did  not  entirely  agree  as  to  the 
non-formation  of  hydrogen  in  boilers  under 
peculiar  circumstances.  He  conceived  the 
explosions  which  occurred  in  iron  founderies, 
on  the  contact  of  the  melted  metal  with  wet 
sand,  to  be  analogous.  He  believed,  that 
when  water  was  thrown  suddenly  upon  red- 
hot  plates,  decomposition  did  occur. 

He  had  once  examined  a  wagon-shaped 
boiler  which  had  exploded;  the  top  was 
thrown  to  some  distance,  and  the  bottom  was 
depressed  throughout  its  entire  length.  He 
believed,  that  by  intense  firing  the  water  had 
been  nearly  all  evaporated ;  the  bottom  had 
then  become  red-hot,  the  pressure  of  the 
steam  bad  forced  the  bottom  downwards  when 
weakened  by  the  heat;  the  water  on  each 
side  then  suddenly  flowed  on  to  the  heated 
part,  and  an  explosion  instantly  occurred. 

Mr.  Seaward  had  known  instances  of  the 
internal  tube  of  a  boiler  being  collapsed  with- 


•  Tredgold  on  the  Steam  Engine,  vol.  i.  p.  151. 
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out  any  injury  to  the  external  part  or  body  of 
the  boiler.  He  had  always  ascribed  such  oc- 
currences to  n  deficiency  of  water ;  but  Dr. 
Schaf  haeutl's  explanation  of  the  rapid  trans* 
mission  of  force  through  the  wave  to  the  bot- 
tom would  sufficiently  account  for  the  effects 
which  had  been  observed. 

Mr.  Donkin  believed,  that  in  almost  every 
case  the  unequal  pressure  upon  the  exterior 
of  the  tube,  arising  from  iu  not  being  per- 
fectly cylindrical,  was  the  cause  of  its  col- 
lapsing. 

Mr.  Field  was  inclined  to  attribute  all  the 
explosions  which  he  had  witnessed  to  simple 
pressure. 

When  steam,  or  a  small  quantity  of  water, 
was  suddenly  admitted  into  a  dry  heated  ves- 
sel, hydrogen  gas  was  readily  formed.  He 
had  made  several  sets  of  apparatus  for  the 
purpose.  A  strong  wrought-iron  tube  was 
heated,  and,  being  filled  loosely  with  frag- 
ments of  iron-turnings,  steam  was  introduced, 
and  the  gas  was  rapidly  evolved. 

He  agreed  with  Mr.  Parkes  in  condemning, 
generally,  the  fallacy  of  the  opinion  of  Tred- 
gold,  previously  mentioned,  as  to  the  forma- 
tion of  hydrogen  gas.  Still,  in  a  large  boiler, 
almost  dry,  and  of  which  a  portion  was  red- 
hot,  he  conceived,  that  on  the  admission  of 
a  small  quantity  of  water,  hydrogen  gas 
might  be  evolved. 

The  President  was  unwilling  that  this  con- 
versation should  terminate  without  endea- 
vouring to  explain  the  cause  of  the  elevation 
of  the  boilers  from  their  seats.  In  his  opin- 
ion, this  might  be  satisfactorily  accounted  for 
by  the  action  of  atmospheric  pressure. 

When  an  explosion  took  place  in  a  boiler, 
a  considerable  body  of  highly  elastic  fluid  was 
disengaged  ;  a  partial  vacuum  was  thus  cre- 
ated above  the  boiler,  whilst  the  full  pressure 
of  the  atmosphere  was  exerted  beneath  it. 
This  would  cause  the  boiler  to  rise  from  its 
seat,  provided  the  atmospheric  air  did  not  at 
the  same  instant  rush  into  it,  in  which  case 
the  bottom  would  be  pressed  downwards,  and 
the  upper  part  being  torn  asunder,  as  had 
been  described,  would  then  rise  into  the  air 
with  the  elastic  fluid. 

When  it  was  considered  that  the  superfi- 
cial area  of  these  boilers  was  about  60  square 
feet ;  that  the  pressure  of  the  atmosphere  was 
nearly  1  ton  per  square  foot,  and  that  the 
weight  of  the  boilers  was  only  8  or  1 0  tons, 
it  would  be  apparent  that  the  cause  was  quite 
adequate  to  the  effect,  with  a  very  partial 
vacuum  or  inequality  of  atmospheric  pressure. 
The  case  was  analogous  to  those  in  which 
light  bodies  were  raised  into  the  air  by  whirl- 
winds. 

He  referred  also  to  two  cases  of  an  equally 
uncommon  nature,  which  had  lately  come  un- 
der his  notice  professionally,  and  which  he 


considered  to  arise  chiefly  from  inequality  oi 
atmospheric  pressure. 

The  first  occurred  at  the  Plymouth  Break- 
water, during  the  great  storm  in  the  month 
of  February,  1838,  when  several  of  the  largesl 
granite  blocks,  weighing  from  three  to  eight 
tons  each,  composing  the  surface  or  pavement 
of  the  breakwater,  which,  although  squared 
and  dove-tailed  into  the  structure,  and  em- 
bedded  in  excellent  cement  to  the  extent  of 
their  whole  depth,  and  thus  forming  a  solid 
mass,  were  torn  from  their  positions,  and 
projected  over  the  breakwater  into  the  Sound. 
He  attributed  this  to  the  hydrostatic  pressure 
exerted  beneath  the  stones,  at  the  moment 
when  the  atmospheric  pressure  above  had 
been  disturbed  by  the  masses  of  water  sud- 
denly and  rapidly  thrown  upon  the  surface  of 
the  breakwater.  Blocks  of  stone  were  thus 
often  carried  to  a  great  distance,  not  so  much 
by  the  waves  lifting  them,  as  by  the  vacuum 
created  above  them  by  the  motion  of  the 
water,  which  exerted  at  the  same  time  its  full 
pressure  from  below. 

The  other  case  occurred  during  a  storm  in 
the  year  1840,  when  the  sea  door  of  the  Ed- 
dystone  Lighthouse  was  forced  outwards,  and 
its  strong  iron  bolts  and  hinges  broken  by 
the  atmospheric  pressure  from  within.  In 
this  instance  he  conceived  that  the  sweep  of 
the  vast  body  of  water  in  motion  round  the 
lighthouse  had  created  a  partial  and  momen- 
tary, though  effectual  vacuum,  and  thus  ena- 
bled the  atmospheric  pressure  within  the 
building  to  act  upon  the  only  yielding  part  of^ 
the  structure. 
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Nathan  Waddington,  of  Hul»k, 
Lancashire,  Engineer,  for  certain  im- 
provements in  the  construction  of  steam  boilers, 
and  furnaces  for  heating  the  same.  Enrol- 
ment Office,  July  26,  1841. 

The  boiler  for  stationary  engines,  for  about 
half  its  leDgth  from  the  front,  is  formed  of 
portions  of  two  large  circles  connected  by  a 
smaller  one,  supported  by  stay  plates  attached 
to  the  larger  portions  on  each  side  of  the 
smaller  one,  spaces  being  left  between  the 
stay  plates  for  the  passage  of  water  sad 
steam.  At  the  end  of  this  half  of  the  boiler 
the  smaller  portion  of  a  circle  and  the  stay 
plates  terminate,  and  the  two  larger  portions 
of  circles  assume  the  form  of  two  cylinders, 
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and  gradually  descending  a  little,  tben  pro- 
ceed horizontally  a  short  distance.  These 
cylinders  are  enclosed  within  a  flue  which 
causes  the  heated  air  from  the  furnace  to  im- 
pinge upon,  pass  round  and  between  them. 

The  water  is  admitted  by  a  feed-pipe  to  the 
lowest  part  of  the  cylinders,  so  that  the 
boiler  is  filled  with  water  at  its  lower  extre- 
mities, whilst  the  upper  part  is  occupied  by 
steam  and  water  in  nearly  equal  proportions. 
The  furnace  is  placed  under  the  front  end  of 
the  boiler,  and  on  each  side  of  the  fire-grate 
are  dead  plates,  on  which  the  coals  are  re- 
ceived from  feeding-mouths  above,  which  are 
closed  by  the  coals  when  the  furnace  is  in 
operation,  but  at  other  times  by  doors.  The 
fire  is  raked,  or  the  fire  lighted,  through  a 
door  sliding  vertically  in  front  of  the  furnace ; 
the  fire-bars  descend  towards  the  middle  of 
the  furnace  to  facilitate  the  raking  of  the 
coals  from  the  dead-plates  to  the  centre  of 
the  fire.  The  coals  lying  on  these  plates  be- 
come coked  and  their  gases  liberated,  whieh 
'  passing  over  the  intensely-ignited  fuel,  are  ef- 
fectually consumed. 

'The  marine  boiler,  is  formed  of  a  number 
•  of  portions  of  circles,  divided  in  the  interior 
by  a  series  of  plates  by  which  the  water  is 
prevented  from  rushing  to  one  side  or  end  of 
the  boiler,  when  the  vessel  rolls  or  pitches. 
To  the  bottom  of  the  hinder  part  of  the 
boiler  several  small  cylinders  are  attached, 
their  lower  ends,  which  are  in  the  fiue,  being 
closed,  and  their  upper  ends  opening  into  the 
boiler ;  they  are  placed  obliquely,  and  intersect 
each  other  so  as  to  abstract  as  much  heat  from 
the  flue  as  possible.  The  furnace  is  Bmilar 
to  that  described  'above,  and  rests  upon  a 
casing  filled  with  water  to  guard  against  ac- 
cidents from  fire. 

The  claim  is  1,  To  the  construction  of 
steam-boilers,  when  formed  throughout  their 
entire  length  of  a  combination  of  circular 
parts  and  staying-plates,  or  when  only  a  por- 
>    tion  of  their  length  consists  of  the  combina- 
/    tion  of  circular  parts,  and  the  remainder  of 
/    cylinders,  in  either  case  accessible  in  all  their 

>,*     parts  by  one  man-bole.    Also  the  cylinders 
r  which  intersect  each  other  in  the  flue,  when 

'  they  are  used  in  combination,  and  form  parts 
of  the  steam-boilers  used  for  marine  or  in- 
land navigation. 

2.  As  regards  the  furnaces  for  heating  the 
boilers,  to  the  combination  and  arrangement 
of  those  parts  on  which  the  fuel  is  supported 
and  submitted  to  the  coking  or  roasting  ac- 
tion of  the  furnace. 

3.  To  the  arrangement  of  the  furnace  doors 
and  the  grate-bars,  when  they  are  combined 
with  the  coking  and  roasting  parts,  but  not 
otherwise. 

Peter  Fairbairx  of  Leeds,  Engineer, 
and  William  Suttill,  of  Newcastle, 


upon-Tyne,  Flax-spinner,  for  certain  tw- 
provements  in  drawing  flax,  hemp,  wool,  silk,  and 
other  fibrous  substances.'— Petty  Bag  Office, 
July  26,  1841. 

At  each  end  of  the  machine  two  barrels,  or 
wheels  with  double  flanges  on  horizontal 
shafts  revolve  in  suitable  bearings  on  the 
standard  frame,  and  carry  two  endless  leather 
bands  furnished  with  longitudinal  rows  of 
pins,  similar  to  heckle  points.  Between 
these  endless  bands,  a  series  of  transverse 
heckle-bars  work  on  the  principle  of  the 
screw-gill,  travelling  a  certain  distance  along 
the  machine.  A  strick  of  flax,  &c,  to  be 
operated  upon,  is  placed  transversely  across 
the  hinder  end  of  the  machine,  the  portion 
near  its  ends  being  inserted  between  the  pins 
upon  the  endless  bands,  and  are  pressed  down 
upon  the  endless  bands  by  narrow  rollers 
fixed  upon  a  shaft,  which  turns  loosely  in 
forks  standing  up  from  the  side  frames,  which 
keeps  the  fibres  tightly  distended.  The  fibres 
in  the  middle  of  the  strick  are  then  taken 
forward  by  two  conductors  to  two  feeding- 
rollers,  which  lead  them  to  the  heckle-points 
of  the  screw-gill,  these  points  draw  out  the 
fibres  from  the  pins  of  the  endless  band, 
leaving  the  tow  between  them,  and  carrying 
the  clean  fibres  forward  to  the  drawing  rol- 
lers. The  relative  speeds  of  the  endless 
bands,  the  heckle-bars  and  feeding-rollers, 
and  the  drawing-rollers,  are  as  1, 10,  and  20. 
On  passing  the  drawing-rollers  the  fibres 
assume  the  state  of  sliver,  and  are  conducted 
through  a  trumpet,  and  between  the  deliver, 
ing- rollers  into  a  can,  in  which  they  are  car- 
ried to  other  machinery  for  the  processes  of 
drawing  and  refining. 

The  claim  is  to  the  arrangement  of  such 
known  agents  as  will  afford  the  means  by 
which  the  fibres  of  flax,  hemp,  wool,  silk,  or 
other  fibrous  materials  placed  transversely 
in  the  machine,  may  be  drawn  from  the 
middle  of  the  strick,  instead  of  end-ways,  as 
heretofore,  for  the  purpose  of  breaking  the 
long  fibres  to  nearly  an  equality  of  length 
with  the  short  fibres,  and  thereby  drawing 
them  into  a  sliver  of  nearly  uniform  staple. 
Also  the  adaptation  of  lateral  heckle- points, 
by  which  the  ends  of  the  stricks  may  be  held, 
and  the  tow,  floss-silk,  noils  of  wool,  or  Other 
loose  and  short  fibres,  drawn  out  of  the  ends 
of  the  stricks,  by  the  traction  speed  of  the 
feeding-rollers,  and  travelling  gill-heckles. 

William  Currib  Harrison,  of  Nktv- 
land-strbbt,  Pimlico,  Engineer,  for  an 
improved  turning -table  for  railway  purposes. 
Enrolment  Office,  July  28,  1841. 

A  strong  upright  post  is  formed  at  top 
into  a  pivot,  which  carries  a  cap  in  the  centre 
of  the  revolving  plate  or  platform  of  the 
table ;  a  number  of  suspending  rods  pass  up 
through  this  cap,  and  are  secured  by  screw- 
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nut*,  while  their  lower  ends  pass  through  a 

friction  roller-ease  near  the  bottom  of  the 
post,  where  they  are  secured  by  nuts,  serving 
also  for  the  axes  of  the  rollers,  which  tra- 
verse round  the  post  when  the  table  is  turned. 
The  post  is  securely  held  by  6trong  braces, 
(which,  as  well  as  the  bottom  of  the  post, 
are  set  in  concrete  stone  or  brick-work,) 
and  are  brought  up  in  an  inclined  direction 
to  the  outer  ring,  within  which  the  upper 
platform  of  the  table  turns. 

The  claim  is  to  the  improved  turning-table, 
as  described. 

Ezra  Junks  Coates,  of  Bread-strrbt, 
Chkapside,  Merchant,  for  improvements 
m  the  forging  of  bolts,  spikes,  and  nails.  (A 
communication.)  Enrolment  Office,  July 
30,  1841. 

The  metal  in  sheets  is  fed  into  a  hopper, 
whence  they  descend  to  two  splitting  rollers, 
which  divide  them  into  rods  which  rest  with 
their  lower  ends  in  the  bottom  of  a  narrow 
trough,  where  a  rammer  presses  them  against 
the  back  of  a  tube  down  which  they  are  suc- 
cessively forced  in  order  to  convey  them  to 
the  dies. 

On  passing  through  the  tube  the  rod  is 
held  by  two  side -holding  steel  dies,  and  a 
back  die  lying  in  a  kind  of  vertical  trough, 
its  front  side  pressing  against  the  periphery 
of  a  circular  steel  die,  or  disc,  which  is  capa- 
ble of  turning,  but  acts  principally  as  a  fixed 
surface.  When  the  back  and  side  dies  de- 
scend, they  press  the  rod  against  the  edge  of 
the  stationary  disc,  by  which  means  the  rod  is 
drawn  into  a  point — the  back  die  being 
suitably  formed  for  pressing  it  into  a  point 
on  the  side  opposite  to  the  disc.  By  the 
descent  of  the  dies,  the  point  of  the  nail  is 
drawn  below  the  disc,  and  the  front  side  of 
the  nail  left  unsupported,  a  front  holding-die 
is  therefore  brought  forward  to  support  that 
side,  and  the  further  descent  of  the  dies 
forces  the  lower  end  of  the  nail  on  to  a 
heading  die,  and  forms  the  head. 

After  each  point  is  formed,  the  disc,  which 
is  kept  well  oiled,  is  turned  partly  round  to 
present  a  fresh  part  of  its  edge  to  the  next 
naiL 

William  Wilkinson  Taylor,  of  Bar- 

ROW-FIELD-HOUSE,     WkSTHAM,  ESSEX, 

Gkntleman,  for  improvements  in  buffing 
apparatus  for  railway  purposes.  Enrolment 
Office,  August  1,  1841. 

These  improvements  consist  simply  in 
sowing  or  carding  several  thicknesses  of  felt 
to  the  ordinary  buffer-heads,  covering  the 
whole  with  leather,  or  other  water-proof  ma- 
terial. The  patentee  prefers,  however,  a 
buffing  apparatus  formed  by  several  thick- 
nesses of  felt  attached  to  a  board  equal  in 
length  to  the  width  of  the  carriage,  and 
affixed  to  it  by  two  projecting  bars  passing 


through  sockets  attached  to  the  side  framings 
of  the  carriage  and  secured  by  keys.  In  this 
form  it  is  adapted  for  locomotive  engines, 
but  when  applied  to  railway  carriages,  a  bole 
is  cut  through  the  board  and  felt  for  the 
coupling  irons  to  pass  through. 

The  claim  is  to  the  mode  of  constructing 
buffing  apparatus  for  railway  purposes,  by 
applying  felt  in  a  series  of  layers  as  de- 
scribed. 

Charles  Hood,  op  Earl-street, 
Blackpriars,  for  improvements  in  sigtudt. 
— Enrolment  Office,  August  1,  1841. 

A  suitable  receiver  is  filled  with  air  con- 
densed to  about  45  lbs.  per  square  inch,  by 
means  of  a  condensing  syringe ;  this  receiver 
is  provided  with  a  tube  to  which  a  whistle  is 
attached,  similar  to  the  steam-whistle  of 
locomotive  engines,  but  rather  smaller.  A 
stop-cock  is  placed  upon  the  tube  between  the 
whistle  and  the  receiver,  on  turning  of  which, 
the  condensed  air  passes  through,  and  sounds 
the  whistle.  This  contrivance  enables  the 
guard  of  a  railway  train  to  give  a  signal  to 
the  engine-driver,  in  case  of  accident  of  any 
kind.  It  is  also  applicable  to  steam-boats,  or 
to  railway-stations,  for  giving  signals  at  night, 
or  in  foggy  weather. 

A  second  signal  apparatus  consists  of  four 
wedge-shaped  leaves  or  panels,  which  are 
centred  at  their  pointed  ends,  describing  an 
arc  of  45°,  and  spreading  out  like  a  fan. 
These  leaves  are  attached  to  each  other  in 
such  a  manner  that  on  pulling  a  cord,  the 
lowest  leaf  is  drawn  up  behind  the  second,  k 
the  second  leaf  behind  the  third,  and  all  three 
behind  the  fourth ;  lastly,  the  four  are  drawn 
up  into  a  case,  by  which  they  are  concealed. 
Each  leaf  is  painted  a  different  colour,  indi- 
cating some  arbitrary  sign.  The  raising  or 
lowering  of  these  fan-like  leaves  may  be  done 
by  hand,  or  by  means  of  machinery.  For 
night-signals,  each  leaf  has  a  pane  of  glass 
let  into  it,  on  which  figures,  &c,  may  be 
painted,  to  indicate  fixed  intervals  of  time* 
when  worked  by  clock  machinery.  On  an 
engine-driver  approaching  one  of  these  sig- 
nal stations,  the  colour  or  number  of  the 
leaf  that  is  visible  will  convey  the  intelligence 
desired,  to  stop — to  proceed  cautiously,  or 
any  other  signal.  If  no  leaf  is  visible,  no 
signal  is  to  be  communicated,  and  he  will 
fearlessly  continue  his  progress. 

The  claim  is,  1.  To  the  mode  of  giving 
signals  by  applying  condensed  air  in  appara- 
tus, in  combination  with  whistles.  2.  To 
the  mode  of  giving  telegraphic  signals  on 
railways,  by  means  of  moveable  leaves  or 
panels,  worked  either  by  hand,  or  by  ma- 
chinery, or  by  both  means  conjointly,  and 
combining  therewith  clock  movements,  or 
other  similar  machinery,  for  producing  a  grad- 
ual and  ascertained  velocity  of  motion  in  ths 
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leaves  or  panels  of  the  telegraph,  and  for  the 
continuous  sounding  of  an  alarm  bell,  as 
described. 

William  Ward  Andrews,  of  Wolver- 
hampton, Ironmonger,  for  certain  im- 
proved methods  of  raising  or  lowering  windows 
and  window-blinds,  and  opening  and  shutting 
doors,  which  are  also  applicable  to  the  raising 
and  lowering  of  maps,  curtains,  and  other 
articles ;  altered  by  disclaimer,  July  30tb,  to 
certain  improved  methods  of  raising  and  lower- 
ing  window-blinds,  and  opening  and  shutting 
doors.    Enrolment  Office,  August  2,  1841. 

The  blind  roller  is  fitted  with  brass  caps, 
that  at  one  end  carry  a  pin,  at  the  other  an 
axis  with  a  small  pinion,  both  of  which  are 
supported  in  metal  cheeks  placed  on  each  side 
of  the  window;  the  pinion  gears  into  a 
toothed  wheel  placed  below  it,  furnished  with 
a  drum  or  barrel,  round  which  the  tassel 
cord  is  wound  by  pulling  down  the  blind.  In 
order  to  raise  the  blind,  the  tassel  cord  is 
pulled,  which  turns  the  toothed  wheel,  and 
drives  the  pinion  rapidly  in  the  opposite  di- 
rection, thereby  winding  up  and  raising  the 
blind. 

To  prevent  the  blind  being  drawn  down  by 
its  own  weight,  a  collapsing  spring  ring  is 
put  round  the  axis  of  the  pinion,  a  boss  on 
which  comes  in  contact  with  a  click  affixed 
to  the  side  of  the  box  when  the  blind  is  de- 
scending, but  passes  it  freely  when  the  blind 
is  wound  up ;  by  which  means  the  blind  is 
kept  at  any  required  height. 

For  shutting  doors,  an  upright  shaft  or 
pintle  is  passed  through  a  square  hole  in  a 
metal  plate,  a  few  inches  up,  into  the  cross- 
&tile  of  the  door ;  the  lower  end  of  this  pintle 
works  in  a  conical  socket  formed  in  the  bot- 
tom of  aa  oil-tight  box,  which  is  let  into  the 
floor.    At  the  lower  end  of  the  pintle  there 
is  a  pinion  working  into  a  cogged  eccentric, 
which  turns  on  a  centre,  and  is  furnished 
with  two  auti-friction  rollers,  which  work 
against  a  cross-plate  abuttiog  against  two 
strong  spiral  springs.    On  opening  the  door, 
the  pintle  and  pinion  will  turn  with  it,  mov- 
ing the  eccentric  in  the  opposite  direction, 
and  thus  causing  one  of  the  anti-friction 
rollers  to  push  forward  the  cross-plate  and 
compress  one  of  the  spiral  springs,  the  re- 
action of  which  closes  the  door  when  left  to 
itsell.    At  the  upper  end  of  the  door  a  plate 
of  metal  with  a  conical  socket  is  inserted, 
and  a  similar  plate  is  screwed  to  the  lintel 
over  the  door,  furnished  with  a  screw  plug, 
the  conical  end  of  which  fits  into  the  socket. 
In  order  to  hang  the  door,  the  plug  is  screwed 
round,  quite  up  into  the  lintel,  by  means  of  a 
collar  pierced  round  with  holes  for  the  inser- 
ts of  a  lever.    The  top  of  the  door  is  then 
brought  under  it,  (the  bottom  being  placed 
on  the  pintle  below,)  and  the  plug  screwed 
found  till  its  conical  end  fits  Into  the  conical 


socket,  when  the  door  is  perfectly  hung.  A 
modification  of  this  mechanism  is  also  shown. 

William  Ormb,  of  Stourbridge, 
Worcestershire,  Iron-master,  for  im- 
provements in  the  manufacture  of  cofered 
spades,  and  other  cofered  took.— Enrolment 
Office,  August  3,  1841. 

Instead  of  making  the  spade,  or  other  tool, 
by  welding  two  "  half  moulds"  together,  the 
mould  is  formed  of  a  single  piece  of  iron  of 
the  same  shape  as  if  made  of  two  "  half 
moulds."  This  mould  being  made  red-hot 
the  part  that  is  to  form  the  straps  of  the 
spade  is  divided  by- a  circular  saw,  and  a 
wedge-shaped  tool  driven  in  to  form  the 
cofer;  it  is  then  steeled  on  the  cutting  edges, 
and  finished  in  the  usual  manner. 

The  claim  is  to  the  mode  of  making  cofered 
spades,  and  other  cofered  tools,  by  dispen- 
sing with  the  use  of  the  two  "  half-moulds" 
heretofore  employed  in  making  such  spades 
or  tools,  and  in  forming  the  straps  and  cofers 
of  spades,  and  other  tools. 

William  Hancock.  Junior,  of  Kiko- 
squarr,  Middlesex,  for  an  improved  de- 
scription of  fabric  suitable  for  making  friction 
gloves,  horse-brushes,  and  any  other  articles 
requiring  rough  surfaces.  Enrolment  Office, 
August  3,  1841. 

These  improvements  consist  in  causing  the 
ends  of  horse-hair,  or  other  suitable  materials, 
to  stand  perpendicularly  to  the  plane  of  the 
surface,  whereby  a  fabric  is  produced  pecu- 
liarly adapted  for  the  purposes  enumerated. 
This  fabric  is  produced  by  weaving;  the  loom 
used  being  similar  to  the  velvet  loom,  but 
differing  from  it  by  having  the  ground-bar, 
and  ground  or  chain  roller  of  the  ordinary 
mat-loom,  instead  of  the  ground-bar  of  the 
velvet  loom  only ;  and  also  in  having  the 
breast-bar  and  knee-roller  of  the  mat  loom, 
in  lieu  of  the  breast-roller  of  the  velvet  loom. 

Fine  hempen  or  cotton  yarn,  of  other  suit- 
able materials,  may  be  used  for  the  warp  or 
ground,  while  the  pile  may  be  of  spun  or  un- 
spun  horse-hair,  either  alone  or  in  combina- 
tion with  spun  wool  or  cotton,  Manilla  fibre, 
cocoa-nut  fibre,  fine  split  cane,  or  whale- 
bone. A  shoot  of  fine  spun  hemp  is  used, 
being  wound  on  box-wood  pipes,  and  fastened 
in  the  shuttle. 

The  weaving  is  like  ordinary  velvet  weav- 
ing, and  the  pile  cut  to  form  the  rough  sur- 
face in  the  usual  way.  If  properly  done,  the 
horse-hair  will  be  fixed  sufficiently  firm  for 
all  ordinary  purposes ;  but,  in  order  to  fix  it 
with  additional  firmness,  a  weak  solution  of 
gum  tragacanth,  or  a  solution  of  caoutchouc, 
may  be  used.  The  fabric  thus  produced  may 
be  made  into  flesh-gloves,  horse-brushes,  &c, 
or  may  be  used  for  covering  seats  of  chairs, 
for  mats,  rugs,  &c.  &c. 

The  claim  is  to  the  application  of  horse- 
hair, and  of  horse-hair  in  combination  with 


Digitized  by  Google 


176 


NOTES  AND  NOTICES. 


„  substances,  for  the  production  of  the 
improved  description  of  fabric,  suitable  for 
the  various  purposes  mentioned.  Also  the 
alterations  in  the  ordinary  velvet  looms,  when 
they  are  made  and  used  combined,  or  in  com- 
bination with  the  manufacture  of  the  improved 
description  of  fabric. 

Joseph  Scott,  of  Great  Bowdex, 
near  Market  Harborough,  Leices- 
tershire, Timber-merchant,  for  im- 
provements in  constructing  railways,  and  in 
propelling  carriages  thereon,  which  improve- 
ments are  applicable  to  lowering  or  raising 
weights.— Enrolment  Office,  August  8,  1841. 

At  short  intervals  along  tbc  centre  of  the 
railway,  a  number  of  cog-wheels  are  sup- 
ported on  axles  in  suitable  bearings,  and 
driven  by  stationary  steam-engines,  placed  a 
mile  asunder.    Each  engine  gives  motion  to 
a  large  cog-wheel,  which  drives  one  of  the 
cog-wheels  before   mentioned,  from  which 
motion  is  communicated  by  means  of  endless 
chains  passing  round  drums  on  the  axle  of 
each  of  the  wheels,  to  all  the  cog-wheels,  for 
half-a-roile  on  each  side  of  it.    To  the  uoder 
side  of  the  carriages  a  rack  is  affixed,  and 
kept  in  contact  with  the  cog-wheels  by 
springs,  but  capable  of  being  raised  when 
necessary.    The  rotation  of  the  cog-wheels 
impels  the  carriages,  which  are  kept  in  the 
right  tracks  by  guiding-planks,  which  bear 
against  anti-friction  rollers,  carried  by  the 
standards  that  support  the  axles  of  the  cog- 
wheels.   In  order  to  stop  the  carriage,  the 
rack  is  lifted  up  from  the  cog-wheels,  and  the 
guiding-planks  pressed  forcibly  against  the 
anti-friction  rollers. 

The  claim  is  to  the  mode  of  applying  cog- 
wheels, and  requisite  gearing  to  railways, 
such  cog-wheels  taking  into  toothed  racks, 
applied  to  railway -carriages  ;  also,  the  appli- 
cation of  such  means  to  the  raising  of  weights 
up  inclined  surfaces. 

James  Johnston,  Esa.,  or  Willow 
Park,  Renfrewshire,  for  improvements  in 
obtaining  motive  power. — Enrolment  Office, 
August  8,  1841. 

The  patentee  does  not  confine  himself  to 
any  particular  form  of  engine,  but  to  the 
working  of  it,  as  follows:— A  quantity  of  the 
mixed  gases  (one  part  oxygen  to  two  parts  of 
hydrogen)  is  admitted  into  the  cylinder  below 
the  piston  and  exploded,  which  drives  up  the 
piston  to  the  top  of  the  cylinder  ;  as  soon  as 
the  expansion  of  the  gases  has  ceased,  a  small 
quantity  of  water  only  remains,  and  a  vacuum 
is  produced  beneath  the  piston,  while  the 
mixed  gases  are  admitted  into  the  space 
above,  and  similarly  exploded.  Each  explo- 
sion thus  forces  the  piston  into  the  vacuum 
formed  on  the  opposite  side  of  the  piston  by 
the  previous  expioaio  n,  and  the  workingof 
the  engine  in  this  way  maintained. 


The  claim  is  to  the  working  of  an  engine 
by  the  joint  action  of  the  explosive  and  con- 
densive  properties  which  certain  proportions 
of  oxygen  and  hydrogen  gases  possess  when 
exploded  together. 

Elisha  Oldham,  or  Cricklade,  Wilts, 
Railroad  Contractor,  for  certain,  \m- 
prorements  in  the  construction  of  turning-tables 
to  be  used  on  railwags. — Petty  Bag  Office, 
August  8,  1841. 

The  upper  platform  of  the  table  is  composed 
of  a  strong  iron  framing,  filled  in  with  wood, 
and  supported  at  its  centre  upon  an  upright 
pin  or  pivot,  lubricated  by  means  of  an  oil- 
chamber  immediately  over  it.  At  the  ex- 
treme edge,  or  at  a  point  nearer  to  the  i 
the  platform  is  supported  upon  eight  iron 
friction  rollers,  mounted  in  bearings 
stationarv  cast-iron  framing, 

The  whole  weight  of  the  carriage,  &c,  rests 
entirely  upon  the  centre  pin,  when  the  plat- 
form is  properly  balanced  ;  but  if  the  weight 
is  unequally  placed,  one  side  of  the  platform 
will  be  sustained  by  the  anti-friction  rollers, 

The  claim  is  to  the  arrangement  of  parts 
herein  described,  as  applied  to  the  construc- 
tion of  turn-tables;  or  any  other  arrange- 
ment in  which  the  moveable  platform  is  sup- 
ported on  a  pin  or  pivot  at  its  centre,  and 
assisted  by  stationary  anti-friction  rollers  at 
its  sides,  in  the  manner  described. 

(J^»  Intending  Patentees  are  informed  that 
they  may  be  supplied  gratis  with  Printed  In- 
structions, containing  every  particular  neces- 
sary for  their  safe  guidance,  by  application 
{post-paid)  to  this  Office,  where  is  kept  the 
only  Complete  Registry  of  Patents  Ex- 
tant (from  1617  to  the  present  time);  Pa- 
tents, both  British  and  Foreign,  solicited. 
Specifications  prepared  or  revised, 
Patent  business  transacted  with 


KOTES  1XO  SOTICKS. 

Superb  Fire  Engine.— The  American  fire-engines 
are  celebrated  for  the  gorgeous  character  of  their 
decorations  :  in  several  instances,  however,  they 
have  been  fully  equalled,  if  not  surpassed  by  the  ex- 
ercise of  British  taste,  among  others  by  some  th*t 
have  been  built  for  the  West  of  England  7 
Company.  One  of  these  built  about  six  ye 
and  at  the  time  noticed  in  our  pages.  w_ 
"  Victoria,"  in  honour  of  tht  Princess.  Mr. 
ryweather,  of  Long  Acre,  has  recently  «>nlP 
another  engine  of  a  still  superior  character,  botn 
to  the  extent  of  its  powers  and  the  beauty  or  Us 
decoration,  for  the  principal  office  of  this  spirited 
company  at  Exeter.  This  engine,  which  has  been 
named  "  Prince  Albert,"  was  tried  at  Exeter  a  few 
days  since,  when  the  elegance  of  its  appearance 
and  the  excellence  of  its  performances,  gave  great 
and  universal  satisfaction.  G.  W.  Cummins  Esq. 
Civil  Engineer,  and  Superintendant  of  the  ^  est  or 
England  Fire  Brigade,  in  a  letter  just  jeered, 
pronounces  it  to  be  "  the  T 
•hip  he  has  ever  seen.'* 
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SMITH'S  IMPROVED  PLOUGHS. 
Fig.  1. 
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smith's  improvements  in  ploughs. 


It  is  with  much  pleasure  we  witness 
the  improvements  which  the  rapid  pro- 

fpess  of  mechanical  and  chemical  know- 
edge  is  daily  contributing  to  the  science 
of  agriculture. 

The  plough,  that  staple  instrument 
of  field  husbandry,  has  long  exercised 
the  mechanical  talent  of  agriculturists, 
and  has  grown  up  from  its  first  rude 
and  simple  form,  into  a  machine  replete 
with  artistical  skill. 

The  improvement  of  this  essential 
instrument,  although  carried  to  a  great 
length,  will  doubtless  still  furnish  an 
unexhausted  subject  for  the  exercise  of 
mechanical  ingenuity. 

Upon  the  present  occasiowwe  have  to 
submit  to  the  notice  of  our  readers,  se- 
veral' contrivances  well  calculated  to 
extend  the  usefulness  of  the  plough, 
which  form  the  subject  of  a  patent  re- 
cently granted  to  Mr.  Theophilus  Smith, 
of  Attleborough,  Norfolk.* 
^  These  improvements  in  ploughs  con- 
sist in  the  addition  thereto  of  certain 
contrivances,  by  means  of  which,  both 
the  breadth  and  depth  of  the  furrows 
can  be  regulated  and  varied  at  will 
by  the  person  using  the  plough,  with- 
out stopping  it  for  that  purpose. 

Two  of  the  provisions  for  increasing 
or  diminishing  the  depth  of  the  furrows, 
are  shown  by  the  engravings  on  our 
front  page;  Fig.  1,  showing  the  requi- 
site modification  of  what  is  commonly 
called  a  Fen  Plough,  and  fig.  2,  a  mode 
of  effecting  the  same  object  in  wheel 
ploughs. 

In  fig.  1,  A  is  the  breast  and  share ; 
B,  the  coulter;  C  C,  the  handles;  D, 
the  beam ;  E  is  the  hake  to  which  the 
drag-chain  is  attached,  moving  verti- 
cally upon  a  centre-pin  at  /,  which 
passes  through  the  two  side  irons  of 
the  hake,  and  through  the  beam.  G  is 
a  lever  working  through  a  guide-frame 
H,  and  centred  on  a  fulcrum -pin  in  an 
upright  I.  A  forked  connecting  piece 
K,  connects  the  lever  G  with  the  inner 
extremities  of  the  hake  irons  e.  Seve- 
ral holes  are  provided  for  the  insertion 
of  the  pins,  both  in  the  connecting 
piece  K,  and  in  the  upright  I,  in  order 
to  increase  the  range  of  the  adjustment 

•  SpMifitfttion  lodged  at  the  Enrolment  Office, 
"'"'•»  15,  1841. 


at  pleasure.  Within  the  guide-frame 
H,  on  the  left  side,  there  are  a  number 
of  projecting  pins  or  studs  for  the  pur- 
pose of  holding  the  lever  G  in  any  po- 
sition in  which  it  may  be  placed.  A 
spring  on  the  side  of  the  lever  presses 
against  the  opposite  side  of  the  guide- 
frame  and  keeps  the  lever  constantly 
between  the  pins. 

On  raising  the  handle  of  the  lever 
G,  its  other  end  with  the  connecting 
piece  K,  and  the  inner  ends  of  the  hake 
irons  e,  are  depressed,  which  raises  the 
drag-chain  and  causes  the  point  of  the 
share  to  cut  deeper  into  the  earth. 

On  the  other  hand,  if  the  handle  of 
the  lever  G  is  depressed,  the  drag-chain 
is  lowered,  and  the  depth  of  the  furrow 
proportionally  diminished.  The  appa- 
ratus just  described  is  equally  adapted 
for  raising  or  lowering  the  hake  of  all 
kinds  of  swing  ploughs. 

Fig.  2,  shows  an  arrangement  of  me- 
chanism for  varying  the  depth  of  the 
furrow  as  applied  to  wheel  ploughs. 

A,  as  before,  is  the  breast  and  share; 

B,  the  coulter;  C  C,  the  handles;  D, 
the  beam,  the  end  of  which  is  jointed, 
turning  upon  a  centre-pin  at  f,  and  its 
extreme  end  resting  upon  the  cross- 
rail  of  the  frame,  or  gallows  O,  to  which 
it  is  fastened  by  a  pin.    This  cross-rail 
can  be  set  at  any  required  height,  by 
shifting  the  pins  in  the  two  upright 
sides,  upon  which  it  is  supported.  The 
frame  0  is  mounted  on  a  pair  of  small 
wheels,  and  is  drawn  by  the  drag-chain 
E ;  it  is  attached  to  the  plough-beam 
by  the  chain  P.    G  is  a  lever  working 
in  the  guide-frame  H,  and  centred  on 
a  fulcrum  pin  in  the  upright  I.  One 
end  of  the  lever  G  is  attached  by  a  con- 
necting piece  K,  to  the  inner  end  of 
the  jointed  portion  of  the  beam.  Steady- 
ing pins  are  placed  within  the  guide- 
frame  as  before  described.   By  moving 
the  lever  G  up  or  down,  the  position  of 
the  beam  is  altered,  and  the  plough- 
share raised  or  depressed,  and  the  depth 
of  the  furrow  increased  or  diminished 
as  before  described. 

Mr.  Smith  has  shown  several  modi- 
fications of  these  plans ;  in  some  cases 
the  object  being  effected  by  simple 
levers,  in  others  by  bell-crank  levers, 
worked  either  by  levers  or  by  screws. 

For  the  purpose  of  keeping  the 
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plough  coincident  with  the  line  of 
draught,  or  for  setting  it  at  any  re- 
quired angle  to  the  same,  the  patentee 
describes  several  simple,  but  ingenious 
arrangements. 

In  swing  ploughs  this  is  effected  by 
the  use  of  a  toothed  segment  turning 
on  a  eentre,  in  front  of  which  the  hake 
iron  is  placed ;  this  segment  is  moved 
to  the  right  or  to  the  left  by  a  trundle, 
acting  in  combination  with  any  of  the 
arrangements  before  described. 

In  wheel  ploughs,  the  cross-  rail  that 
carries  the  end  of  the  plough-beam  is 
placed  between  two  uprights  which 
pass  up  through  the  top  rail  of  the 
frame,  and  carry  a  horizontal  toothed 
rack;  a  pinion  takes  into  this  rack, 
the  axis  of  which  is  prolonged  to  the 
plough- handles,  and,  being  turned, 
causes  the  beam  of  the  plough  to  tra- 
verse to  the  right  or  the  left,  as  may 
be  required.  If  preferred,  a  pulley  and 
chains  may  be  employed  for  traversing 
the  uprights,  in  lieu  of  the  rack  and 
pinion. 

These  improvements  appear  to  us  to 
be  of  great  practical  value,  and  they 
have  been  spoken  of,  by  some  of  the 
most  experienced  judges  in  these  mat- 
ters, in  terms  of  the  highest  commcnda- 


KKMARKS  ON  PILBROW's  CONDENSING 
CYLINDER  STEAM-ENGINE. 

Sir, — If  a  stranger  intruding  on  your 
notice  may  hope  to  receive  a  share  of 
the  attention  due  to  the  able  and  well- 
recognised  correspondent,  I  would  show, 
conscious*  of  the  risk  of  the  attempt,  that 
"Pilbrow's  Patent  Condensing  Cylin- 
der Steam  Engine,"  instead  of  realising 
more  power  than  the  present  condens- 
ing engine,  will  be  attended  with  much 
loss  of  power  in  the  comparison.  The 
following  reasons  are  those  on  which  I 
found  such  a  conclusion. 

On  the  steam  leaving  the  one  cy- 
linder to  be  condensed  in  the  other,  it 
will  oppose  the  progress  of  the  steam 
piston  with  far  more  effect  than  it  now 
does,  because  the  space  it  has  to  enter, 
as  shown  by  the  "  drawing  A"  in  No, 
930  of  your  valuable  Magazine,  is,  in 
fact,  nothing;  whereas,  in  the  common 
engine,  the  steam  has  the  spacious 


void  before  it,  of  both  air  pump  and 
condenser. 

But  it  is  absolutely  necessary  to 
beget  the  full  maximum  effect  or  the 
steam-engine,  that  the  passage  between 
the  cylinder  and  condenser  be  open  be- 
fore the  termination  of  each  up  and 
down  stroke  of  the  engine;  because  the 
steam  takes  more  power  from  the  en- 
gine by  back  resistance  on  the  piston 
when  only  beginning  to  leave  the  cy- 
linder as  the  stroke  has  terminated, 
than  ia  really  gained  by  the  steam 
during  the  last  fifth  of  the  stroke. 
Query.    Will  Pilbrow's  engine  allow 
the  steam  to  precede  the  motion  of  the 
piston  in  this  manner  ?  By  condensing 
the  steam  of  one  engine  in  the  con- 
densing cylinder  of  the  other,  when  two 
engines  are  working  together,  with 
cranks  at  right  angles,  this  object  may 
be  gained ;  but  where  would  exist  the 
shadow  of  a  chance  to  obtain  the  gain 
looked  for,  through  the  difference  of 
vacuums  on  either  side  the  piston  of 
the  condensing  cylinder  ? 

We  are  not  informed  through  the 
Magazine,  that  an  arrangement  like  the 
above  is  contemplated  bv  the  patentee, 
though  something  very  like  it  is  men- 
tioned in  the  extract ;  but  be  there  two 
engines  or  one  only, having  steam  going 
in  for  condensation,  as  premised,  it  will 
be  found  the  most  effective  way  to  be- 
get the  maximum  effect  of  the  engine, 
though  the  hope  that  extra  power  will 
this  way  be  obtained  can  never  be  rea- 
lised. 

The  gain  which  is  to  be  had  from  the 
denser  medium  of  the  condensing  steam 
on  the  one  side  of  the  piston  of  the  con- 
densing cylinder,  from  there  being  on 
the  other  side  of  the  same  piston  a 
better  vacuum,  is  altogether  a  mental 
hallucination,  aa  the  following  will 
show. 

First  of  all,  it  is  evident  that  the 
steam  has  no  place  to  enter,  according 
to  the  "  drawing  A"  already  referred  to. 
Condensation,  of  course,  there  can  be 
none;  nor  till  the  piston  of  the  condenser 
has  given  room  for  the  entrance  of  the 
steam,  and  play  of  injection-water,  can 
there  be  any  expected.  This,  together 
with  the  time  allowed  the  discharge 
valve,  at  the  top  and  bottom  of  the  con« 
densing  cylinder  to  close,  must  pall  the 
whole  energy  of  the  engine.  The 
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steam,  by  the  time  condensation  would 
here  commence,  would  be  entirely  out 
of  the  cylinder  of  the  common  engine. 
The  moment— the  vital  moment — to 
obtain  the  maximum  delivery  of  steam 
power  throughout  the  stroke  is  here 
entirely  lost. 

If,  therefore,  the  engine  begins  each 
up  and  down  stroke  with  the  worst  va- 
cuum possible,  and  in  the  worst  way 
possible  in  respect  to  lead,  the  vacuum 
at  the  termination  of  every  such  stroke 
of  the  condensing  cylinder  piston  must 
be  of  the  very  worst  class,  instead  of, 
as  we  are  told,  being  one  of  the  purest 
that  can  be  had  in  a  condenser. 

Granting,  however,  that  a  purer  va- 
cuum will  be  found  on  the  opposite 
side  of  the  condenser  piston  at  the  ter- 
mination of  each  alternating  stroke  of 
the  engine,  the  amount  of  it  gene- 
rated by  condensation,  is  the  only  true 
and  efficient  vacuum;  not  that  over  and 
above  the  vacuum  so  begot — not  that 
which  the  steam-engine  generates 
against  itself,  by  dragging  the  con- 
denser piston  along  the  cylinder  against 
the  medium,  which  though  now  it  is 
considered  the  weakest  medium,  was  but 
this  instant  reckoned  the  source  of 
gain,  being  the  denser  medium  of  the 
two  on  either  side  the  piston.  Action 
and  reaction  so  palpably  transformed 
to  the  generating  of  the  smallest  virtual 
purity  of  vacuum,  is  too  gross  to  escape 
instant  detection. 

To  round  and  complete  the  argument, 
I  am  aware  that  the  mean  exhaustion 
of  cylinders  is  less  by  3 lbs.  per  inch 
than  the  mean  vacuum  of  condensers. 
But  though  there  existed  twice  this  desi- 
deratum in  the  present*  steam  engine, 
Pilbrow's  could  not  reclaim  an  ounce 
of  it ;  for  if  the  present  engines,  with 
steam  entering  the  least  possible  re- 
sisting medium  that  is  had  by  inject- 
ion, or  into  the  vacuum  of  12  at  the 
beginning  of  each  alternating  stroke  of 
the  piston,  gives  throughout  a  mean 
exhaustion  of  7  to  the  cylinder — is  it 
not  evident,  that  with  Pilbrow's  en- 
gine, the  steam  having,  in  leaving  the 
piston  no  vacuum  of  12  to  enter,  nor 
even  any  space  at  all  to  receive  it, 
at  the  commencement  of  every  up  and 
down  stroke,  but  only  as  the  space 
opening  by  the  motion  of  the  piston 
from  the  end  of  the  condenser  admits 
it,— is  it  not  evident,  I  say,  that  in  con- 


sequence of  the  vacuum  between  the 
end  of  the  condenser  and  its  piston,  as  it 
begins  to  be  (granting  it  even  begins 
effectually,  being  of  the  very  lowest 
class,  say  8£  as  the  lowest  condenser 
vacuum,)  the  mean  exhaustion  of  the 
steam  cylinder  will  likewise  be  less, 
and  that,  instead  of  its  being  at  the 
value  of  7  in  the  cylinder  by  the 
steam  entering  a  condenser  of  12,  it 
will  be  as  much  below  7  as  8k  is 
less  than  12,  or  at  the  rate  of  4}.  For 
it  is  as  much  an  impossibility,  with  this 
plan  of  condensing  air  pump,  as  it  is 
with  the  present  plain  air  pump  and 
condenser,  to  exhaust  the  steam  cylin- 
der more  or  less,  than  as  its  exhausting 
power  is  stronger  or  weaker;  and  there- 
fore, what  is  granted  to  be  gained  on 
the  one  hand,  is  to  a  demonstration  lost 
on  the  other. 

Sir,  may  I  be  allowed  here  to  inform 
your  numerous  readers,  that  one  real 
improvement  can  actually  be  wrought 
in  this  admirable  work  of  human  in- 
vention— that  which  has  ever  been,  and 
is  desired,  namely,  the  employment  of 
any  quantity  of  injection-water,without 
diminishing  the  maximum  effect  of  the 
engine  arising  from  the  superior  va- 
cuum obtained;  as  by  requiring  a 
greater,  an  equal,  or  any  power  what- 
ever to  draw  the  water  again  from  the 
condenser,  the  power  that  would  at 
present  be  required  being  saved  by  a 
most  simple  affair,  that  requires  hardly 
a  bolt  of  the  engine  to  be  disturbed  to 
make  it  work  with  the  improvement  in 
any  shape  or  build  of  engine  whatever. 

I  am,  Sir,  most  truly  and  respectfully 
yours, 

LOWEMNAPHRETTS. 
Limehouse,  July  14,  1841. 


THE  SYMINGTON  TESTIMONIAL. 

Sir, — I  have  read  with  great  delight 
your  triumphant  vindication  of  the  ex- 
clusive right  of  William  Symington  to 
the  invention  of  steam  navigation,  and 
your  stirring  appeal  to  the  gratitude  of 
the  nation  in  behalf  of  his  family. 

Stupendous  are  the  energies  of  truth, 
and  ever  to  be  venerated  that  Power, 
which,  in  its  own  proper  and  allotted 
season,  calls  upon  some  individual  to 
rise  up  and  make  full- reparation  to  the 
injured  or  traduced.  Time  is  the  sword 
of  justice,  and  sooner  or  later  descends 
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with  terrible  severity  on  behalf  of  all 
who  need  its  aid.   At  length  the  world 
knows,  beyond  question,  the  individual 
to  whom  it  owes  so  much.  Justice  has 
at  last  been  done ;  and  the  sympathy 
you  have  expressed  for  the  misfortunes 
of  Symington  will,  it  is  hoped,  wake 
the  slumbering  echoes  in  the  hearts 
of  the  public,  not  to  cease  until  they 
have  answered  adequately  to  the  ap- 
peal.   The  subtle  distinction  which 
you  have  drawn  between  the  persever- 
ance arising  from  the  conviction  of  ex- 
perience, in  the  case  of  Fulton,  and  that 
arising  from  the  true  instinct  of  genius, 
in  the  case  of  Symington,  has  furnished 
new  materials  for  future  comparison, 
find  an  enlarged  fund  from  which  to 
award  a  greater  degree  of  praise  to  the 
highest  quality  of  the  human  mind. 
But  it  is  not  my  province  to  criticise 
the  beauties  or  defects  of  a  paper  that 
has  so  well  fulfilled  its  object;  which, 
enlarging  its  rays  to  a  wide-spreading 
circle,  has  embraced  so  great  a  variety 
of  matter  connected  with  the  subject, 
concentrated  the  whole  to  one  focus, 
and  brought  it  to  bear  with  irresistible 
power  in  the  discovery  and  support  of 
the  genius  and  claims  of  the  true  in- 
ventor of  steam  navigation.    A  proof 
of  title  so  complete,  and  a  discrimina- 
tion so  just,  of  the  several  pretensions 
of  Miller,  Taylor,  and  Fulton,  with  the 
fair  praise  awarded  to  each,  must,  I 
think,  set  the  question  for  ever  at  rest. 
As  to  Taylor's  claims,  wc  can  only  feel 
pity  for  those  who  have  been  entrapped 
into  their  support.    The  voice  of  the 
public  now  calls  upon  the  Messrs. 
Chambers,  in  a  tone  that  they  must 
hear,  to  which,  for  their  own  honour, 
they  can  no  longer  be  deaf,  either  to 
prove  the  cause  they  have  voluntarily 
brought  before  their  numerous  readers, 
or  to  admit,  as  extensively  as  they  have 
given  circulation  to  Taylor's  claims, 
that  they  have  been  deceived.    At  the 
dinner  lately  given  to  them  at  Peebles, 
they  professed  ever  "  to  keep  aloof 
from  prejudices  and  prepossessions, 
and  in  an  especial  manner  to  write  in 
the  cause  of  the  poor  and  helpless." 
Let  them  now  act  up  to  this  assurance, 
in  further  investigating  Taylor  and  Sy- 
mington's claims. 

As  regards  Mr.  Russell's  work,  I 
cannot  help  saying  a  word  or  two  here. 
I  was  surprised  to  see  so  much  incapa^ 
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city  of  judgment  joined  to  so  much 
fidelity  of  narration;  so  much  erroneous 
deduction,  from  correct  premises.  I 
have  gone  through  the  book,  and  can- 
not but  praise  your  merciful  considera- 
tion of  it;  though  it  is  evident  your 
own  conviction  of  his  numerous  errors 
has  been  gradually  contending  against 
your  desire  to  use  him  tenderly.  You 
have  fairly  argued  yourself  out  of  your 
first  favourable  impressions.   Be  as- 
sured, Mr.  Editor,  that  the  sin  of  cri- 
ticism of  the  present  day  is  not  severity 
—it  is  a  fond  and  unwise  leniency.  Any 
thing  is  pitchforked  now  to  the  gaping 
multitude  of  readers.    Skin  a  few  au- 
thors who  deserve  it;  cut  off  the  long 
strings  of  titles  they  affix  to  their 
names,  as  tails  to  kites,  to  keep  them 
steady,  and  see  how  they  would  tumble 
down.  Scrape  their  bones  a  bit,  and  we 
should  not  have  such  shoals  of  rubbish, 
or  incomplete  works,  borne  down  on 
the  floods  of  imbecility.    I  might  say 
much  of  the  errors  in  scientific  prin- 
ciple, which  so  frequently  disfigure  Mr. 
Russell's  lucubrations—much  of  his  il- 
logical reasonings  and  unsound  prac- 
tical views  ;  but  I  shall  content  myself 
with  pointing  out  more  especially  to 
animadversion  various  omissions  of  ex- 
treme moment  to  his  subject,  of  which 
he  has  been  guilty;  his  marked  par- 
tiality to  the  Clyde  engineers ;  the  in- 
justice he  has  done  to  our  London  and 
other  marine  engine-makers,  (who  are 
at  least  equal,  I  think  superior,  to 
any  in  Scotland,)  by  omitting  pro- 
per  notice  of  the  productions  of  the 
Maudslays,  the  Seawards,  the  Mil- 
lers, the  Fields,  the  Penns,  and  other 
metropolitan  engineers  —  by  his  too 
slight  allusion  to  their  exquisite  en- 
gines, surpassed  by  none,  if  equalled 
by  any,  turned  out  in  Scotland — by  his 
passing  over  how  much  has  been  done 
by  them  for  the  improvement  and  ex- 
tension of  steam  navigation,  (as  much 
by  any  one  house,  as  by  all  the  Clyde 
engineers  together)  ;  and  by  his  omis- 
sion of  all  notice  of  our  fleets  of  steam- 
ers supplied  by  London  makers,  that 
scud  like  clouds  over  the  universe,  with 
a  speed  unsurpassed.  Reflecting  on  all 
these  defects,  and  how  doubly  censur- 
able they  are  in  a  work  of  the  authori- 
tative and  permanent  character  of  an 
Encyclopaedia,  I  must  confess  to  having 
thrown  down  the  book  with  a  degree  of 
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regret  amounting  very  nearly  to  dis- 
gust. The  proprietors  of  sucti  a  work 
as  the  Encyclopaedia  firitannica,  de- 
signed as  it  is  for  posterity,  ought  to 
know  that  they  should  employ  none  to 
write  for  it  but  men,  not  merely  of  ori- 
ginal talent,  cultivated  by  severe  study 
to  first-rate  eminence  in  each  depart- 
ment, but  who  have  also  ample  time  to 
make  each  contribution  perfect ;  whose 
minds  are  void  of  prepossessions  or  pre- 
ferences ;  who  are  unconnected,  as  pa- 
tentees or  otherwise,  with  any  part  of 
the  subject  treated  of;  philosophers, 
original  thinkers,  independent  inquir- 
ers. The  public  will  accept  no  apolo- 
getical  prefaces  of  pressing  avocations, 
or  excuses  of  that  sort.  A  writer  enters 
into  a  compact  with  the  public,  when 
he  writes  for  a  work  having  the  future 
in  its  vista,  as  well  as  with  his  em- 
ployer when  he  takes  his  money ;  he 
has  a  duty  to  perform  of  a  very  onerous 
nature,  and  if  he  chooses  voluntarily  to 
undertake  it,  he  is  bound  to  sacrifice 
every  other  occupation  for  its  best  ac- 
complishment, or  the  public,  which  the 
writer  professes  to  instruct,  is  grossly 
deceived.  Mr.  Russell  should  have 
written  to  all  the  London  marine 
makers  for  information,  and  explained 
his  occupation.  It  is  clear,  by  the  able 
manner  in  which  a  portion  of  the  work 
is  treated,  that  there  is  no  lack  of  talent 
in  the  author;  but,  looking  at  his  ma- 
nifold errors  and  omissions,  at  the 
important  nature  of  the  whole  work, 
of  which  this  treatise  forms  a  part — 
that  it  is  a  reservoir  of  the  intelligence 
of  mankind,  the  representative,  in  par- 
ticular, of  the  existing  talent  of  Great 
Britain,  and  should  be  the  most  accu- 
rate history  of  her  genius,  and  the  past 
and  present  state  of  her  arts  and  re- 
sources— the  proprietors  should  be 
called  upon  by  the  purchasers  of  the 
seventh  edition  of  the  Encyclopedia 
Brilannica  to  cancel  one-half  of  the 
article,  and  beg  Mr.  Russell  to  re-write 
that  half  entirely. • 

To  return,  however,  to  the  more  im- 
mediate object  of  this  letter — your  ap- 
peal on  behalf  of  Symington,  as  a 


•  If  our  esteemed  correspondent  had  waited  for 

the  appearance  of  our  fourth  and  concluding  notice 
of  Mr.  Russell's  book,  he  would  have  found  that  we 
had  not  passed  unobserved  the  defects  of  which  he 
complains.  He  has  very  literally  taken  some  of 
our  own  words  out  of  our  mouth.— Ed.  M.  M. 


man  of  genius  and  benefactor  of  his 
country  and  of  mankind— permit  me  to 
say,  that  I  have  ever  felt  a  deep  sym- 
pathy with  genius.    It  is  a  great  mys- 
tery, the  undoubted  communing  of  the 
Creator  with  man,  a  knowledge  de- 
rived from  no  instruction,  independent 
of  all  experience,  which  comet h  and 
gocth,  like  the  wind,  where  it  listeth. 
I  have  stood  in  the  Campanile,  at  Ve- 
nice, where  the  ill-fated  Galileo  breath- 
ed out  his  woes  to  his  solitary  compa- 
nions, the  starred  and  solemn  heavens, 
confined  a  prisoner  by  a  bigoted  priest- 
hood, for  discoveries  the  age  was  not 
prepared  to  receive.    I  have  heard  the 
lament  of  Tasso,  in  his  narrow  cell  at 
Ferrara,  and  seen  the  tomb  at  Ravenna 
where  Dante  sleeps,  far  from  his  un- 
grateful Florence,  an  exile  from  his 
place  of  birth.    I  have  trod  the  me- 
morable spots  where  repose  the  bones 
of  many  other  men  of  genius,  and  found 
in  different  countries  a  confirmation, 
that  the  misfortunes  and  miseries  of  the 
race  are  not  confined  to  any  particular 
soil.    It  is  the  lot  of  the  greater  num- 
ber, and  melancholy  is  the  experience 
that  has  established  it  a  truth.  And 
yet,  how  little  are  they  understood  or 
appreciated  whilst  they  live .' 
The  fine  expression  of  Miiton, 

"  The  debt  immense  of  endless  gratitude," 

is  seldom,  indeed,  paid  in  life,  and  too 
frequently  when  there  is  opportunity 
for  showing  something  more  substan- 
tial to  the  descendants  of  an  unfortu- 
nate son  of  genius  "  who  scorned  de- 
light, and  lived  laborious  days,"  to  be- 
come "  the  servant  of  posterity  ;"  pos- 
terity is  content  with  mouthing  its 
gratitude,  and  nothing  more.    Let  us 
nope  that  mankind  are  becoming  wiser 
in  their  generation,  and  wiser  in  their 
appreciation.   We  trust  that  the  great 
spirit  of  civilization  which  Steam  Na- 
vigation is  spreading  with  undying 
energies,  over  the  length  and  breadth 
of  the  universe,  joined  to  the  unexam- 
pled diffusion  of  a  wiser  knowledge, 
will  sow  broadcast  the  seeds  of  mighty 
impulses  of  benevolence,  and  teach  the 
human  race  in  future  to  pay  as  prompt 
reverence  to  the  authors  of  useful  arts 
(at  least)  as  to  the  conquerors  of  nations. 
Already  there  have  been  erected  more 
statues  to  "Walt  than  to  Wellington,  or 
any  military  or  naval  hero  on  record ; 
yet  in  life,  Watt  was  allowed  to  struggle 
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through  the  best  period  of  existence, 
every  year  on  the  verge  of  bankruptcy, 
and  a  broken  heart.  Few  know,  in- 
deed, how  very  close  he  verged  on  both. 
On  Wellington,  on  the  other  hand, 
were  showered  in  costly  profusion,  the 
wealth  and  honours  of  the  nation. 
True  it  is,  that  few  have  ever  lived  who 
deserved  his  honours  more.  Invested 
with  sovereign  power,  and  directing 
the  destinies  of  empires,  he  relin- 
quished boundless  sway  to  serve  his 
country,  and  accustomed  to  the  moral 
grandeur  of  commanding  vast  masses 
of  men,  gave  up  all  for  the  retirement, 
and  passionless  existence  of  a  private 
station.  Thus  nobly,  indeed,  did  he 
earn,  and  unobtrusively  has  he  enjoy- 
ed, the  rewards  he  has  received.  But 
these  should  not  have  been  granted  to 
the  exclusion  of  such  great  national 
benefactors  as  Watt  and  Symington. 
It  is  the  philosopher  who,  from  his 
closet,  supplies  the  material  of  our 
victories,  that,  without  which,  generals 
do  not  command,  nor  statesmen  direct, 
nor  armies  move.  It  was  the  Watts 
and  Symingtons  who  enlarged,  beyond 
conception,  the  resources  of  their 
country,  and  enabled  that  unexampled 
struggle  to  be  maintained,  which  was 
closed  by  a  series  of  the  most  brilliant 
achievements,  raising  Great  Britain  to 
an  unrivalled  eminence,  both  as  a  mili- 
tary and  as  a  naval  nation.  The  ablest 
political  economists  foresaw  in  two  or 
three  more  hundred  millions  of  debt, 
national  bankruptcy,  and  ruin.  Watt, 
Arkwright,  Symington,  and  others,  the 
scarcely  known,  the  scorned  inventors, 
enabled  the  country  to  borrow  double 
the  amount,  and  by  consolidating  more 
closely  the  interests  of  all,  to  bear, 
with  less  fear  of  disruption,  the  unex- 
pected load. 

Are  we  then  to  continue  to  judge 
so  erroneously,  to  do  nothing  in  life 
for  the  more  retired  man  of  genius  ; 
nothing  for  his  memory  at  his  death, 
whilst  we  rise  with  enthusiasm,  and 
rend  the  air  with  our  plaudits,  at  the 
mention  of  the  more  sparkling,  yet 
less  lasting  deeds  of  the  warrior? 
Surely  we  ought  to  inculcate  a  wiser 
judgment  of  excellence,  and  teach  to 
bestow,  with  a  juster  haiul,  the  sympa- 
thies of  our  countrymen,  the  rewards 
and  honours  of  the  nation. 

It  is  the  example  of  government  that 


has  taught  us  to  distinguish  so  partially 
the  objects  for  admiration,  and  it  is  there 
we  must  look  for  the  first  reformation. 
Gibbon,  who  abounds  with  noble  senti- 
ments, has,  with  a  rare  discrimination, 
exhorted  the  Spensers  to  consider  the 
"Faery  Queen"  as  the  most  precious 
jewel  Of  their  coronet.   The  deeds  of 
Marlborough,  brilliant  as  they  were, 
are  obscured  by  the  brighter  and  more 
lasting,  the  imperishable  radiance  of 
the  Queen  of  Song  ;  the  former,  if  not 
forgotten,  are  scarcely  remembered  or 
known,  but  in  a  few  pages  of  history ; 
whilst  the  "  Faery  Queen"  is  a  house- 
hold god.  Justly,  too,  has  Gibbon  said, 
"  It  is  a  greater  glory  to  science  to 
develope  and  perfect  mankind,  than  it 
is  to  enlarge  the  boundaries  of  the 
known  universe."   The  soft  influence 
of  literature  and  the  peaceful  arts  go 
hand  in  hand  in  civilizing  man.  The 
authors  of  these  are  the  individuals 
we  should  be  taught  to  consider  as  the 
real  benefactors  of  their  race.    It  is 
by  their  more  general  national  encou- 
ragement, by  the  wider  extension  of 
their  works,  that  they  would  in  time 
take  that  station  in  the  feelings  and 
habits  of  all,  and  keep  up  that  constant 
influence  on  our  minds  that  would  go, 
far  beyond  our  present  comprehension* 
to  soften  the  bad  tendencies  of  national 
ambition,  and  root  out  the  delusions  of 
false  glory.    The  gifts  of  nature  are 
the  noblest  prerogative  of  man ;  the 
recipients  are  of  the  salt  of  the  earth ; 
upon  them  Heaven  has  bestowed  a 
patent  of  nobility  no  earthly  potentate 
can  equal,  none  can  take  away  ;  one, 
whose  monopoly  is  for  no  term  of 
years,  whose  duration  is  eternity.  It 
is  these  the  noble  and  generous  mind 
will  reverence,  far  beyond  the  perish- 
able gifts  of  fortune.    The  great  geo- 
metrician and  mechanician  of  Syracuse, 
Archimedes,  and  the  Egyptian  engi- 
neer, Hero  of  Alexandria,  the  inventor 
of  the  original  high-pressure  rotary 
engine,  are  still  familiar  names.  Over 
the  wide  waste  of  centuries  of  barbar- 
ism, whilst  countless  millions  have  been 
swept  to  an  obscure  grave,  the  voices 
of  the  mighty  dead  are  still  alive,  living 
in  our  sympathies.    We  know  not,  in- 
deed, but  that,  in  the  economy  of  a 
superior  intelligence,  it  may  be  per- 
mitted to  the  illustrious  dead  to  derive 
a  calm  enjoyment  from  the  praises 


Digitized  by  Google 


184 


THE  SYMINGTON  TESTIMONIAL. 


bestowed  on  their  memories  on  earth. 
It  is  at  least  one  of  our  strongest  natu- 
ral analogical  convictions  of  a  just 
futurity,  that  those  who  suffer  so  great- 
ly here,  as  the  instruments  of  Provi- 
dence in  bestowing  blessings  upon  man- 
kind, should  hereafter  receive  a  more 
benevolent  consideration  of  their  mis- 
eries ana  toils,  than  their  fellow  men 
have  ever  troubled  themselves  to  be- 
stow. 

The  present  age  boasts  of  possess- 
ing, beyond  all  former  example,  an  en- 
larged consideration  of  the  present,  and 
a  trustful  philanthropy  for  the  future  in- 
terests of  every  class.  Let  us  hope  your 
appeal  for  tardy  justice  to  poor  Syming- 
ton will  evidence  the  truth ;  and  not  show 
it  is  but  that  sickly  philanthropy  which  has 
only  strength  to  blow  its  own  trumpet, 
and  nothing  beyond ;  that  shrinks  when 
called  upon  for  its  useful  display,  and 
finds,  in  some  miserable  suggestion  of  a 
morbid  caprice,  an  apology  for  not  ex- 
erting its  energies.    Never  could  it  find 
a  more  sacred  object  for  its  outpourings, 
for  you  have  but  asked  for  his  memory 
and  for  his  family,  that  bare  justice  each 
hopes  for  himself.    Is  there  one  among 
the  millions  of  the  civilized  earth  who 
has  not  participated  in  the  death-labours 
of  the  ill-used  Symington  ?    Is  there  at 
least  one  of  his  countrymen  who  will 
acknowledge  to  himself,  that  he  is  of  that 
number  who  is  reaping  what  another  has 
sown,  who  will  not  in  return,  for  the 
many  enjoyments  and  conveniences  he 
has  derived  from  his  labours,  lay  his 
offeriog,  hovever  trifling,  on  the  altar  of 
neglected  genius ;  one  who  died  miser- 
ably poor,  surrounded  by  the  afflictions 
of  his  family, — an  impoverished  man, 
w  asted  by  his  labours  for  mankind ;  de- 
serted by  the  country  on  which  he  had 
bestowed  so  rich  a  gift ;  a  country  who 
turned  a  deaf  ear  to  his  intreaties,  re- 
fused his  petitions  for  investigation  into 
his  claims  on  its  gratitude!    When  we 
see  the  vast  amount  of  wealth  in  this 
country,  and  scan  the  various  distinctions 
of  society,  we  could  indeed  look  upon 
gold  as  but  serving  to  swell  the  hollow 
and  false  mockeries  of  life,  were  we  to 
find,  in  this  class,  no  sympathy  with  your 
subject.    When  we  compare  what  teas 
Symington's  state,  with  what  theirs  t>, 
what  he  did,  with  what  they  do,  we 
should  then  turn  away  with  loathing  and 
disgust  at  their  false  pretensions  to  esti- 


mation, and  look  upon  the  accumulation 
of  wealth  as  the  natural  barrier  to  the 
exercise  of  the  noblest  and  divinest  feel- 
ings of  our  nature,  as  encouraging  a  false 
system  of  things,  and  fostering  isolating 
sentiments,  inimical  to  the  true  interests 
of  society.  Let  them  continue,  as  they 
have  been,  merciful  stewards  of  that  great 
wealth  Providence  has  placed  at  their 
disposal.  If  the  "  lord  of  wantonness  and 
ease  "  could  but  change  places  for  a  day 
with  the  poor  and  struggling  inventive 
genius,  he  would  never  coldly  turn  his 
heart  from  the  claims  of  their  families  on 
his  protection.  Could  he  but  draw,  as  I 
have  done,  the  curtain  that  divides  their 
homes  of  indigence,  from  his,  the  ennui  of 
luxury,  he  would  be  startled  and  shocked 
at  the  mental  weariness  and  despondency 
seen  there.  He  knows  nothing  of,  be 
cannot  appreciate,  the  unnumbered  hours 
of  misery,  the  toil,  the  want,  the  unex- 
pected difficulties  that  rise  to  over- 
whelm him—hy  dra-headed,  no  sooner  one 
overcome  than  it  is  succeeded  by  another, 
seeming  to  say  you  shall  go  no  further— 
the  fearful  barriers  to  success,  insur- 
mountable to  all  but  genius,  to  perseve- 
rance that  knows  no  respite;  the  racking 
thought  that  tears  the  too  feeble  body ; 
the  fear  of  ridicule;  the  dread  of  being 
considered  a  mere  schemer;  the  often- 
known  alternations  of  hope  and  despond- 
ency ;  the  wild  exultation  at  partial 
success ;  and  the  sad  reaction  of  depres- 
sion, as  a  new  difficulty  comes  in  the  way, 
wearing  the  mind  and  body  to  the  dust ; 
the  acute  sensibilities,  stung  by  a 
thousand  indignities; 

"  The  proud  man's  contumely ; 

 the  spurns 

That  patient  merit  of  the  unworthy  take;" 

the  dogmatism  of  ignorance  ;  the  scarce 
repressed  smile  of  pity,  or  sneers  of  de- 
rision of  the  scientific  and  well-informed, 
whose  mind  is  even  with,  not  beyond  his 
time,  but  whose  judgment  sweeps  with 
it  the  mass ;  the  depreciation  of  the  en- 
vious ;  the  "  impossible  "  of  the  smatterer 
of  science ;  the  unprofitableness  of  the  in- 
vention if  successful ;  the  dependant  and 
wearying  attendance  on  the  rich  to  patron- 
ise what  he  does  not, and  cannot  be  made 
to  understand ;  "  to  suffer  all  the  stings 
and  arrows  of  outrageous  fortune,"  which 
seem  indeed  poured  out  of  the  quiver  of 
some  evil  spirit,  to  dart  into  his  soul,  and 
stop  him  with  a  "  sea  of  troubles." 
These  are  his  struggles  for  posterity, 
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and  if  in  the  end  he  prove  the  practicabi- 
lity of  his  invention,  it  often  comes  too 
late  for  him.  He  sees  others,  w  ith  unim- 
paired energies,  vigorous,  and  pleased 
with  the  novelty,  take  it  away  from 
him,  supported  by  the  rich  capitalist, 
who  now  sees  it  will  do,  and  the  in- 
ventor, shattered  in  constitution  and 
mined  in  pocket,  at  last  dies  broken- 
hearted. But  if  he  live  through  it,  and  all 
U  successful,  he  is  immediately  involved, 
as  was  poor  Symington,  in  an  endless  liti- 
gation, for  which  he  could  not  find  means, 
to  protect  his  inventions.    Then  meets 
him  at  every  turn,  "the  oppressor's 
wrong,  the  law's  delay,  the  insolence 
of  office."    Even  the  honour  of  the  in- 
vention, is  next  denied  him  by  these 
assassins  of  mind,  or  it  is  doubted  if  man- 
kind were  not  better  without  it* 

Is  the  above  an  overdrawn  picture  ? 
I  wish  sincerely  it  were ;  many,  alas 
who  read  it,  will  feel  it  is  not  up  to  the 
truth,  for  who  but  genius  shall  de- 
scribe what  only  genius  can  feel  ?  Nor 
must  we  forget,  that  if  the  inventor 
meet  with  the  encouragement  of  a  libe- 
ral patron,  his  feelings  are  scarcely 
less  painful;  there  is  then  the  noble 
anxiety  lest  his  patron  should  lose  his 
money.  We  speak  not  of  those  schem- 
ers who  call  themselves  inventors ; 
who,  with  not  one  original  idea,  review 
long-forgotten  "improvements,"  prey 
upon  and  tire  by  their  thousand  useless 
schemes  the  public  and  capitalist,  to 
the  exclusion  of  the  true  genius  who 
would  otherwise  meet  an  easier  and 
more  liberal  reception.  Even  those  who 
make  in  the  end  a  competence  or  fortune 
by  their  inventions, would  not  suffer  over 
again,  for  double  the  amount,  all  they 
have  borne  to  attain  success.  Ask 
them  the  question,  for  their  reply. 

Let  us  nope,  then,  that  those  large 
engine  manufacturers,  whose  magni- 
ficent establishments  are  evidence  of 
their  great  wealth,  the  pride  of  Great 
Britain,  will  join  the  public  with  their 


•  Mr.  Watt  was  also  drawn  into  a  shameful,  and 
all  bat  ruinous  expenditure.  I  should  not  like  to 
name  the  sums  he  paid  his  solicitor  for  defending 
hU  rights — it  would  scarcely  be  credited.  Of  his 
claims  to  the  invention,  he  writes  to  Dr.  Black  : — 
"  We  have  been  so  beset  by  plagiaries,  that  if  I  had 
not  a  very  good  memory  of  my  doing  it,  their  im- 
pudent assertions  would  lead  me  to  doubt  whether 
I  was  the  author  of  any  improvements  on  the  steam 
engine ;  and  the  ill  will  of  those  we  have  most  cs- 
Kntially  ssrved,  whether  such  improvements  have 
not  been  highly  prejudicial  to  the  commonwealth," 


names  and  influence  in  accomplishing 
your  benevolent  object  on  behalf  of  the 
family  of  the  ill-requited  Symington, 
the  sole  inventor  of  Steam  Navigation. 
I  am,  Sir,  your  obedient  servant, 

Scalpel. 

August  19,1841. 


WOODEN  TIRE  RAILWAY  WHEELS — VE- 
RIFICATION OF  THE  CLAIM  OF  MR. 
WILLIAM  FROST,  OF  DERBY,  TO  THE 
INVENTION. 

We  published,  some  time  back,  (vol. 
xxxiii.  p.  198,)  a  letter  from  a  corre- 
spondent, (S.  S.  S.,)  which  claimed  for 
Mr.  William  Frost,  mili-wright,  of 
Derby,  the  merit  of  first  suggesting  the 
construction  of  wheels  for  railway  car- 
riages with  wooden  tire — an  invention 
recently  patented  by  more  than  one  in- 
dividual, and  very  favourably  spoken 
of  by  several  railway  engineers,  who 
have  made  trial  of  it.    From  the  letter 
of  our  correspondent,  and  from  some 
documents  which  were  sent  along  with 
it  for  our  inspection,  it  appeared  that 
Mr.  Frost  had,  in  1830,  sent  a  model  of 
a  wheel  made  in  this  manner  to  a  friend 
in  Manchester,  to  be  submitted  to  the 
Directors  of  the  Liverpool  and  Man- 
chester Railway,  but  that  it  was  doubt- 
ful whether  it  had  ever  been  actually 
submitted  to  them.   We  observed,  on 
this  state  of  things,  that  "  Mr.  Booth, 
then,  as  now,  the  manager  of  the  Com- 
pany, could  clear  up  this  point,  and 
would,  we  are  sure,  be  very  willing  to 
do  so."    Application  has  accordingly 
been  made  to  Mr.  Booth,  and  with  the 
good  effect  which  we  expected  from 
the  well-known  urbanity  and  probity 
of  that  gentleman.    A  search  naving 
been  made  through  the  Company's 
store-house,  the  long-lost  model  has 
been  found,  and  restored  to  Mr.  Frost, 
with  a  letter  from  Mr.  Booth,  (22nd 
April,  1841,)  in  which  he  says 

"  Along  with  the  model,  in  the  same  box, 
I  found  two  letters  relating  to  it,  from  your- 
self to  this  Company,  dated  29th  November, 
1830,  from  Derby;  and  the  other  from  Mr. 
William  Fairbairn  to  myself,  dated  Man- 
chester, 30th  November,  1830.  As  the  date 
of  these  letters  marks  the  time  when  you 
submitted  this  model  to  Mr.  Fairbairn  and  to 
this  Company,  now  more  than  ten  years 
since,  I  have  thought  you  would  like  to  have 
these  letters  in  your  possession." 
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From  the  letter  of  Mr.  Frost,  thus 
considerately  returned  to  the  writer, 
we  shall  make  an  extract  or  two,  which 
will  show  how  fully  he  had,  at  that 
early  period,  anticipated  the  wooden 
tire  patentees  of  1839-40,  both  in  their 
views  of  the  advantage  of  the  substitu- 
tion of  wood  for  iron,  and  in  their  plans 
of  construction. 

"I  am  not  at  present  [a  word  or  two  here 
obliterated  in  the  MS.]  kind  of  wood  be  the 
moat  proper  for  this  purpose ;  but  I  should 
prefer  good  beech,  and  to  be  used  end-ways. 
I  have  seen  wood  stand  end-ways  in  mills  for 
thickening  cloths,  &cM  which  induces  me  to 
think  the  wheels  for  your  engines  or  car- 
riages may  be  improved  by  it.  The  wood 
would  be  easily  replaced  when  worn  out.  The 
wheels  ought  to  be  cast  in  two  parts,  which 
would  considerably  ease  the  contraction.  The 
wrought-iron  ring,  which  goes  round  the  face 
of  the  wheel,  must  have  leather  or  flannel 
between  it  and  the  wood.  It  is  my  opinion 
that  iron  hoops  or  wheels,  and  on  an  iron 
railway,  cannot  possibly  continue  for  any 
leDgth  of  time  in  a  good  state,  when  consi- 
dered with  the  rapid  motion  of  the  carriage. 
*  *  *  The  wheel  I  have  6ent  for  your  in- 
spection will  run  easier  for  both  passengers 
and  carriages ;  and  will  be  a  considerable 
saving  of  expense.  I  think,  on  consideration, 
you  will  be  inclined  to  give  up  the  fine  ap- 
pearance of  your  wheel  for  the  usefulness  and 
safeness  of  the  wheel  I  have  now  sent.  *  •  * 
I  was  at  Liverpool  a  short  time  ngo,  and 
went  down  and  returned  by  your  carriages, 
when  I  made  my  observations  to  several 

Fig.  1. 


other  gentlemen  who  were  travelling  at  tbe 


same  time,  all  of  whom  approved  much  of  my 
plan." 

Mr.  Fairbairn,  in  the  letter  (30th 
November,  1830)  which  accompanied 
Mr.  Frost's  to  the  Directors,  says : — 

"  Mr.  Frost  is  a  plain  practical  man,  and 
would,  I  have  no  doubt,  be  highly  gratified 
by  any  suggestion  that  could  be  usefully  ap- 
plied. In  mill-work,  wood  and  iron  gear  is 
not  only  preferable,  bat  equally  durable  with 
iron  on  the  point  of  contact.  How  far  Mr. 
Frost's  plan  would  be  applicable  to  railways 
is  a  question  yet  to  be  determined.  The 
great  risk  would  be,  the  wheel  getting  out  of 
round'  ' 


Fig.  2. 


Accompanying  this  notice  are  two  en- 
graved representations  of  Mr.  Frost's 
model  of  1830;  fig.  1  being  a  back  view; 
and  fig.  2,  a  front  view  of  it  as  seen  in 
its  complete  state.  A  A  are  the  pieces 
of  wood  which  form  the  tire  inserted  in 
the  groove  of  the  "  iron  ring  "  men- 
tioned in  Mr.  Frost's  letter  as  "  going 
round  the  face  of  the  wheel,"  and  which 
he  proposed  should  have  at  the  bottom 
of  the  groove  a  layer  of  leather  or 
flannel,  (instead  of  which  he  would 
probably  now  recommend  felt,)  for  the 
wood  to  rest  upon. 


lucy's  patent  apparatus  for  equal- 
ising THE  MOTION  OP  A  STEAM- ENGINE. 

A  paper  has  appeared  in  the  Encyelo- 
padiii  Jiritannica,  vol.  20.  pp.  G53-4,  which 
from  the  high  character  of  that  publication 


Digitized  by  Google 


SPECIFICATIONS  OF  RECENT  ENGLISH  PATENTS. 


obtains  an  authority  which  would  not  other 

wise  attach  to  it.    The  invention  of  the  plan 

for  equalising  the  motion  of  a  Steam  Engine 

without  the  use  of  a  fly-wheel,  is  therein 

attributed  to  Mr.  Buckle,  of  Soho,  although 

I  had  previously  obtained  a  patent  for  it.  I 

wrote  to  the  publishers,  who  referred  me  to 

Mr.  John  Scott  Russell,  the  author  of  the 

article ;  but  from  him  I  have  not  been  able 

to  Obtain  the  courtesy  of  a  reply.  Under 

these  circumstances,  I  feel  called  upon  to 

publish  the  following  Letter  t — 

"Soho,  July  1«,  1835. 

"  Dear  Sir, — I  have  named  to  Mr.  Watt 

your  wish  that  we  should  make  the  machinery 

you  propose  to  attach  to  your  engine,  for 

the  purpose  of  equalising  its  motion,  and  he 

agrees  to  do  so  without  going  into  the  con. 

si Je ration  of  the  scheme,  on  the  understand. 

ibg  that  we  take  no  responsibility  for  its 

success,  which,  with  whatever  credit  may 

attach  to  it,  must  belong  to  you.    We  can 

only  say  further,  that  if  you  determine  to 

have  it  made  by  us,  wc  shall  do  all  in  our 

power  to  make  it  answer  your  views,  and  to 

render  it  as  little  expensive  as  we  can. 

*'  I  remain,  dear  sir,  yours  truly, 

(•*  for  Boulton,  Watt,  and  Co.,) 

u  Gilbert  Hamilton. 

"  Mr.  William  Lucy. 
"  Birmingham." 

Messrs.  Boulton,  Watt,  and  Co.  employed 
Mr.  Buckle  "to  make  it  answer  my  views," 
and  I  therefore  feel  that  they  ought  to  have 
protected  me  from  the  unwarrantable  claim 
of  that  person  to  be  the  inventor  of  a  plan 
which  they  had  acknowledged  to  be  entirely 
mine. 

*•  William  Lucy. 
Birmingham,  August  20,  1841. 


ABSTRACTS  OF  SPECIFICATIONS  OF  KNOL1SH 
PATENTS  RECENTLY  ENROLLED. 

%•  Patentees  wishing  for  more  full  abs- 
tracts of  their  Specifications  than  the  present 
regulations  of  the  Registration  Offices  will  ad- 
mit of  our  giving,  are  requested  lo  favour  us 
with  the  loan  of  their  Specifications  for  the 
purpose. 

Francis  Sleddon,  Jun.,  of  Preston, 
Lancashire,  Machine-mark,;,  for  cer- 
tain improvements  in  machinery  or  apparatus 
for  roving,  stubbing,  and  spinning  cotton,  and 
other  fibrous  substances.  Petty  Bag  Office, 
August  2,  1841. 

The  first  improvement  consists  of  an  ap- 
paratus for  driving  and  regulating  the  wind- 
iog  on,  or  taking-up  motions,  instead  of  the 
conical  drum  now  commonly  employed  for 
that  purpose.  The  place  of  the  conical  drum 
is  occupied  by  an  upright  shaft  driven  in  the 

■  > 


same  manner,  having  at  its  lower  end  a  spur* 
wheel,  which  conveys  its  motion  by  means 
of  a  long  pinion  to  a  small  spur-wheel  on  a 
second  upright  shaft,  which  gears  into  a  si. 
milar  wheel  on  another  vertical  shaft.  The 
two  latter  shafts  are  each  furnished  at  their 
upper  eDds  with  a  friction  roller  covered  with 
leather,  and  are  mounted  in  a  pair  of  clip 
levers,  their  lower  extremities  passing  through 
ball  and  socket  swivels  in  a  foundation  plate  ; 
the  dip  levers  are  jointed  in  the  middle,  and 
have  their  fulcrum  bearing  upon  an  upright 
pillar,  supported  by  a  circular  rack  capable 
of  moving  up  or  down  the  pillar.  The  outer 
extremities  of  the  levers  are  forced  apart  by 
a  spring  wedge  placed  in  a  box,  and  sltdden 
out  as  required,  so  as  to  force  the  other  ex- 
tremities of  the  levers  which  carry  the  rollers 
inward,  and  cause  the  rollers  to  bear  with 
the  requisite  degree  of  friction  against  each 
side  of  a  surface  plate,  mounted  upon  the 
main  driving  shaft,  and  connected  with  the 
gearing  of  the  4 'jack  in  the  box'*  motion 
by  a  long  boss.  By  this  means  the  usual 
rotary  motion  is  given  to  the  spindles  and 
bobbins.  As  the  bobbin  becomes  filled  with 
yarn,  its  diameter  increases,  and  it  becomes 
necessary  to  impart  a  varying  speed  to  the 
winding  on  or  taking  up  apparatus :  which 
is  accomplished  by  shifting  the  friction  rol. 
Iers  from  the  centre  towards  the  periphery  of 
the  surface-plate,  by  which  means  a  gradually 
diminishing  speed  of  the  plate  will  be  readily 
obtained,  and  vice  versa. 

This  shifting  of  the  friction  rollers,  con. 
stitutes  the  second  improvement,  and  is  ef- 
fected as  follows ; — To  the  side  of  the  sur- 
face plate  farthest  from  the  "  jack  in  the 
box,"  a  pinion  is  attached,  which  drives  the 
traverse  motion  in  the  usual  manner,  and 
gearing  into  a  spur-wheel,  drives  another 
pinion  which,  by  means  of  a  carrier  wheel 
drives  a  spur-wheel  upon  one  end  of  a  shaft 
having  at  its  other  end  a  mangle  pinion 
driving  a  mangle  wheel.  As  this  shaft  is 
shifted  sideways  by  the  changing  of  the 
mangle  pinion  upon  the  mangle  wheel,  the 
alteration  in  the  position  of  the  friction  rol- 
lers upon  the  surface  plate  is  simultaneously 
effected,  thereby  imparting  the  requisite 
winding  on  or  taking-up  motion. 

A  third  improvement  consists  in  placing 
a  spur-wheel  in  connection  with  the  circular 
rack  for  the  purpose  of  obtaining  the  re- 
quisite  motion  for  tapering  the  ends  of  the 
bobbins,  if  necessary. 

The  claim  is  to  the  novel  construction  and 
arrangement  of  mechanism  or  apparatus,  for 
the  purposes  of  driving  and  regulating  the 
ordinary  winding  on  or  taking-up  motions, 
and  also  the  traverse  and  copping  motions, 
in  roving,  slabbing,  and  spinning  machinery, 
by  means  of  the  combination  of  the  friction 
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rollers  or  bowls  with  the  surface  plate ;  and 
the  apparatus  in  combination  therewith. 

William  Ryder,  of  Bolton,  Lanca- 
shire, Roller  and  Spindle-maker,  for 
certain  improved  apparatus  for  forging,  mould- 
ing or  forming  spindles,  rollers,  bolts,  and 
various  other  like  articles  in  metal.  Roll's 
Chapel  Office,  August  8,  1841. 

Upon  pedestals  at  the  upper  part  of  a 
strong  iron  frame-work,  a  driving  shaft  re. 
volves,  having  at  one  end  a  fly-wheel,  and  at 
the  other  end  a  fast  and  loose  pulley  ;  upon 
this  shaft  a  series  of  eccentrics  are  fixed, 
which  work  upon  vibrating  bed  or  cradle 
pieces,  bearing  at  their  lower  extremities  upon 
the  upper  ends  of  a  series  of  bars.  This 
series  of  bars  are  alternately  forced  down 
by  the  revolution  of  the  eccentrics,  and 
raised  up  again  by  springs,  performing  a 
rapid  reciprocating  motion,  and  acting  as  the 
striking  hammers  of  the  machine.  A  simi- 
lar series  of  bars,  forming  the  anvils,  are  also 
supported  immediately  below  the  former, 
their  lower  extremities  bearing  upon  elastic 
beds  to  obviate  any  sudden  concussion  be- 
tween the  hammers  and  the  anvils.  Dies, 
swages,  or  hammers  being  attached  to  the 
extremities  of  the  upper  and  lower  bars,  the 
rod  or  bar  to  be  operated  upon  is  made  red 
hot  and  placed  between  them,  its  outer  end 
being  supported  on  an  adjustable  rest,  the 
rod  being  turned  by  the  operator,  is  rapidly 
forged  into  the  required  shape  by  the  recipro- 
cating action  of  the  machinery. 

The  claim  is  to  the  improved  apparatus, 
and  especially  the  mechanical  combination  of 
the  eccentric  with  the  cradle  piece,  and  the 
top  and  bottom  punch-bars  or  swage-holders, 
with  their  swages  ;  also  the  use  or  employ- 
ment of  a  spring,  for  the  purpose  of  lifting  or 
keeping  up  the  top  punch  and  cradle- piece 
against  the  eccentric,  and  the  elastic  or 
spring  bed,  when  employed  for  these  pur- 
poses, in  whatever  manner  the  construction, 
form,  or  dimensions  of  the  apparatus  may  be 
modified  or  varied. 

John  Caktwright,  op  Loughdorough, 
Leicester,  Manufacturer  of  Hosiery, 
Henry  Warner,  of  the  same  place, 
Manufactuk&r,  and  Joseph  Haywood, 

OF    THE    SAME    PLACE,  FllAMESMlTH,  for 

improvements  upon  machinery  commonly  called 
stocking-frames,  or  frame- tcork  knitting  ma- 
chinery. Roll's  Chapel  Office,  August  4, 1 84 1 . 

There  are  six  different  improvements  set 
forth  in  this  specification,  the  descriptions  of 
which  occupy  21  skins  of  parchment,  and  are 
accompanied  by  11  sheets  of  explanatory 
drawings,  without  which  it  is  difficult  to 
make  them  intelligible. 

The  first  improvement  consists  in  dispens- 
ing with  the  carriage,  by  which  the  jacks  and 
their  appurtenances  are  supported,  and  affixing 


the  jack-bar  to  the  sinker  frame:  suitable 
pulling-up  springs  being  used  to  counter- 
balance the  additional  weight  with  which  the 
sinker  frame  is  thus  loaded.  This  improve- 
ment can  be  used  singly,  or  in  combination 
with  some  of  the  following  improvements  :— 

The  second  improvement  consists  in  affixing 
the  nibs  and  catches  of  the  jack-sinkers  to 
the  front  ends  of  the  jacks,  and  doing  away 
with  the  usual  moveable  joints  for  suspend- 
ing the  sinkers  from.  Also  in  placing  all  the 
lower  parts  of  the  jack-sinkers  in  a  row  with 
the  lead-sinkers  ;  the  complete  row,  contain- 
ing a  long  and  short  sinker,  forming  what 
the  patentees  call  "  hand-bar  sinkers." 

The  third  improvement  consists  in  com- 
bining with  the  1st  and  2nd — or  with  the 
1st,  2nd,  4th  and  5th  improvements,  the  use 
of  jacks  without  tails,  the  jack  wire  being  at 
the  hinder  end  of  the  jacks,  and  the  slur 
acting  over  the  jacks  near  their  front  ends, 
as  well  as  the  slea  for  guiding  them  and 
keeping  them  at  proper  distances  from  each 
other. 

The  fourth  improvement  is  combined  with 
the  1st  and  2nd,  and  consists  in  attaching 
pieces  of  metal  laterally  on  the  sides  of  the 
long  sinkers  of  the  "  band-bar  sinkers,"  so 
that  these  pieces  of  metal  will  be  supported 
by  the  upper  ends  of  the  long  sinkers  over  the 
needles,  so  as  to  act  like  a  presser  bar,  and 
close  down  the  bearded  points  of  the  needles. 

The  fifth  improvement  is  combined  with 
the  1st,  for  the  purpose  of  doing  away  with 
the  spindle-bar  arms,  spindle-bar  and  main- 
spring.  The  centre  line  of  the  top  joints, 
on  which  the  sinker  frame  is  hung,  is  ren- 
dered an  immoveable  horizontal-centre  line, 
which  permits  the  sinker  frame  to  swing 
backward  and  forward,  but  prevents  it  from 
ascending  or  descending.  The  needle-bar  is 
also  mounted  on  pivots,  the  centre  line  of 
which  is  an  immoveable  horizontal  line  pa- 
rallel to  the  former. 

The  sixth  improvement  is  a  substitute  for 
the  4tb,  and  consists  in  interposing  detached 
pieces  of  metal  in  the  spaces  between  the 
"  band-bar  sinkers,"  which  act  as  if  they 
were  affixed  thereto,  being  held  in  leads 
which  are  screwed  to  the  sinker-bnr. 

William  Henry  Fox  Talbot,  Esq., 
of  La  cock-Abbey,  Wilts,  for  improvements 
in  obtaining  pictures  or  representations  of  ob- 
jects.   Enrolment  Office,  August  8,  1 84 1 . 

The  best  and  smoothest  writing  paper  is 
washed  on  one  side  with  a  camel  hair  brush 
dipped  in  a  solution  of  100  grains  of  crys- 
tallised nitrate  of  silver  in  six  ounces  of  dis- 
tilled water.  The  side  being  marked,  to 
know  it  again,  the  paper  is  dried  before  a 
distant  fire,  or  in  the  dark,  after  which  it  is 
dipped  for  a  minute  or  two  in  a  solution  of 
500  graius  of  iodide  of  potassium  in  a  pint  of 
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water ;  the  paper  is  then  dipped  in  water 
and  dried.  It  is  now  called  iodised  paper, 
and  kept  in  a  portfolio  for  use.  Immediately 
before  using,  this  iodised  paper  is  washed  on 
the  marked  side  with  the  following  mixture  : 
100  grains  of  nitrate  of  silver  are  dissolved 
in  2  ounces  of  distilled  water,  to  which  solu- 
tion one -fourth  of  its  volume  of  acetic  acid  is 
added.  A  saturated  solution  of  crystallised 
gallic  acid,  or  the  tincture  of  galls  is  mixed 
with  the  foregoing  in  equal  volumes,  forming 
gallo-nitrate  of  silver.  After  being  washed 
with  this  mixture,  the  paper  is  dipped  into 
water,  it  is  then  dried  lightly  with  blotting 
paper,  and  finished  by  a  distant  fire.  These 
operations  should  be  performed  by  candle- 
light. 

This  paper,  which  the  inventor  calls  "  Ca- 
lotype-paper,"  is  used  as  follows  : — A  sheet 
of  the  paper  is  placed  in  a  camera  obscura,  so 
as  to  receive  the  image  formed  in  the  focus 
of  the  lens.  If  the  object  is  very  bright,  or 
the  paper  is  exposed  a  sufficient  time,  a  sen- 
sible image  will  appear  on  the  paper  when 
removed  from  the  camera  obscura.  But 
when  the  object  is  "  invisible  or  dimly  seen," 
it  is  brought  out  in  the  following  manner  :— 
The  paper  is  washed  over  with  the  gallo- 
nitrate  of  silver,  and  held  before  a  gentle 
fire  until  the  picture  is  sufficiently  distinct, 
which  is  then  fixed  in  the  following  manner  : 
The  paper  is  first  dipped  into  water  and 
partly  dried  with  blotting-paper,  after  which 
it  is  washed  with  a  solution  of  100  grains 
of  bromide  of  potassium  in  8  or  10  ounces  of 
water;  after  which,  the  picture  is  again 
washed  with  water  and  dried.  In  the  pic* 
ture  thus  obtaiued,  the  lights  and  shades  arc 
reversed,  but  another  being  taken  from  it 
restores  their  natural  position. 

For  this  purpose  a  second  sheet  of  calotype 
paper— or  the  patentee  prefers  using  com- 
mon photographic  paper — is  placed  in  con- 
tact with  the  picture,  a  board  placed  beneath 
and  a  sheet  of  glass  above  them,  pressed  into 
close  contact  by  screws.  On  placing  them 
in  the  sunshine  for  a  short  time,  a  picture 
with  the  lights  and  shadows  in  their  natural 
position  is  produced  on  the  second  paper, 
which  is  to  be  fixed  as  before  directed.  Af- 
ter frequent  copying  in  this  manner  a  calo- 
type picture  sometimes  becomes  faint,  to  pre- 
vent which,  it  is  to  be  washed  by  candle- 
light with  the  gallo-nitrate  of  silver. 

A  second  improvement  consists  in  a  mode 
of  obtaining  positive  calotype  pictures,  i.  e., 
with  the  lights  and  shades  in  their  natural 
position — by  a  single  operation.  For  this 
purpose  a  sheet  of  calotype  paper  is  exposed 
to  the  day. light  until  its  surface  is  slightly 
browned  ;  it  is  then  dipped  into  the  solution 
of  iodide  of  potassium,  by  which  the  browning 
is  apparently  removed.   On  being  taken  out 


of  this  solution,  the  paper  is  dipped  in 
water  and  slightly  dried  ;  it  is  then  placed  in 
the  camera  obscura  and  pointed  at  an  object 
for  five  or  ten  minutes.  The  paper  is  then 
removed,  washed  with  gallo-nitrate  of  silver, 
and  warmed,  when  a  positive  image  will  be 
produced. 

A  third  improvement  consists  in  pro- 
ducing photogenic  images  on  copper,  a  plate 
of  polished  copper  is  exposed  to  the  vapour  of 
iodine,  or  bromine,  or  the  two  combined,  or 
of  either  of  them  combined  with  chlorine  ;  or 
th  :  copper  is  dipped  into  a  solution  of  some 
of  these  substances  in  alcohol,  ether,  &c. 
On  this  copper  a  photogenic  image  is  formed 
in  the  usual  manner,  and  exposed  to  the 
vapour  of  sulphuretted  hydrogen,  when  a  dif- 
ferent colour  is  produced  on  those  parts  of  the 
copper  which  have  been  acted  upon  by  the 
light  to  that  which  appears  on  the  parts  not 
so  exposed;  consequently,  a  permament  co- 
loured photogenic  image  is  obtained,  which  is 
not  injured  by  further  exposure  to  light. 

A  fourth  improvement  is  as  follows: — A 
thin  coating  of  silver  is  given  to  a  plate  of 
steel  or  other  suitable  metal,  which  is  made 
sensitive  to  light  in  the  usual  way  ;  the  plate 
is  then  placed  horizontally  and  covered  with 
a  solution  of  acetate  of  lead,  through  which, 
a  galvanic  current  being  made  to  pass,  a  co- 
loured film  is  precipitated  on  the  picture. 

A  fifth  improvement  consists  in  a  method 
of  obtaining  very  thin  surfaces  of  silver  for 
photographic  processes.  A  very  thin  plate 
of  copper  is  first  precipitated  on  a  polished 
plate  of  metal  by  the  electrotype  process,  and 
a  sheet  of  card  is  cemented  to  the  back  of  the 
layer ;  when  dry,  the  card  and  copper  are  re- 
moved, and  the  copper  silvered  by  immersion 
in  a  suitable  solution  of  that  metal. 

A  sixth  and  last  improvement  is  in  trans- 
ferring photogenic  pictures  from  paper  to  metal. 
For  this  purpose  the  surface  is  rendered  sensi- 
tive to  light,  and  the  picture  placed  upon  it 
with  a  plate  of  glass  in  front,  kept  in  contact 
by  screws  and  exposed  to  the  sun's  rays  when 
the  required  transfer  is  effected,  which  is  to 
be  afterwards  fixed,  and  otherwise  treated 
according  to  the  effect  required. 

Thomas  Griffiths  or  Birmingham, 
Tin-plate  Worker,  for  certain  improve- 
ments in  fuch  dish  covers  as  are  made  with  iron 
covered  with  tin.  Enrolment  Office,  August 
8,  1841. 

These  improvements  are  three-fold;  the 
first  consists  in  forging  the  cover  out  of  one 
piece  of  rolled  iron  plate,  which  is  stamped 
so  deeply  concave  in  a  stamping  machine,  as 
to  form  the  upright  sides,  and  the  rim  at  the 
base  of  the  cover,  as  well  as  the  top  or 
dome  ;  the  cover  is  then  tinned,  and  after- 
wards finished  off. 

The  second  improvement  consists  ia  form- 
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ing  the  cover  oat  of  two  pieces  of  iron  plate, 
without  any  vertical  joints:  the  one  piece 
forming  the  done  or  top,  and  the  other  the 
lower  part  or  base  of  the  cover. 

The  third  improvement  consists  in  swaging 
up  the  mouldings  around  the  lower  part  of 
the  cover,  by  means  of  revolving  wheels  or 
rollers,  which  are  turned  round  continuously 
in  one  direction. 

Charles  Greek,  of  Birmingham, 
Gold  Plater,  for  improvements  in  the  man- 
ufacture of  brass  and  copper  tubes.  Enrol, 
ment  Office,  August  8,  1841. 

Mr.  Green  took  out  a  patent  in  1838, 
for  improvements  in  the  above  manufacture, 
which  consisted  in  casting  short  thick  tubes, 
into  which  solid  cylindrical  mandrils  were  in- 
serted ;  by  repeatedly  drawing:  and  annealing 
these  tubes,  they  were  extended  to  the  re- 
quired length  and  thickness,  being  made 
without  any  joint  or  seam, 

The  first  of  the  present  improvements,  con- 
sists in  castiug  the  tube  with  an  internal  cir- 
cular rim  at  one  end,  which  forms  a  stop  to 
a  corresponding  shoulder  on  the  mandril. 

A  second  improvement  consists  in  a  more 
convenient  mode  of  holding  the  mandril ;  for 
which  purpose,  a  portion  near  each  end  of 
the  mandril  is  reduced  in  size,  leaving  a  pro- 
jecting head  at  the  end  of  the  mandril.  This 
head  is  received  into  a  cavity  in  the  bolder, 
and  secured  by  a  steel  key,  which  is  inserted 
into  the  holder  across  the  continuation  of  the 
cavity ,which*prevents  the  mandril  from  being 
drawn  out  of  the  holder. 

A  third  improvement  consists  in  making 
brass  or  copper  tubes  to  be  engraved  for 
calico  or  other  printing;  these  tubes  are  cast 
with  a  nib  projecting  from  their  interior,  and 
extending  longitudinally  from  one  end  of  the 
tube  to  the  other,  by  which  they  are  fixed 
to  the  axis.  These  tubes,  like  the  former,  are 
made  without  seam  or  joint,  and  are  brought 
to  tbe  proper  size  by  repeated  drawings. 

A  fourth  improvement,  consists  of  a 
draw. bench  for  inserting  the  mandril  of  tbe 
tube,  which  is  very  similar  to  the  holder  de- 
scribed above. 

William  Wioston,  of  Salford,  Lan- 
cashire, Engineer,  for  a  new  apparatus 
for  the  purpose  of  conveying  signals  or  tele* 
graphic  communications.     Enrolment  Office, 
August  8,  1841. 

This  is  another  of  the  numerous  class  of 
contrivances  to  which  the  frequency  of  rail- 
way accidents  at  the  beginning  of  the  present 
year  gave  rise,  and  for  the  future  prevention 
of  which,  much  ingenuity  and  skill  has,  we 
fear,  been  most  unprofitably  employed. 

The  present  apparatus  consists  of  an  up- 
right frame,  in  the  lower  part  of  which  arc 
two  double  cylinders  of  a  peculiar  construc- 
tion.  The  inner  cylinders  are  much  smaller 


than  the  outer  ones,  to  which  each  is  attach- 
ed by  some  elastic  air-tight  medium,  one  end 
of  which  is  fastened  round  tbe  top  of  the 
outer  cylinder,  the  other  round  the  bottom  of 
the  inner  cylinder,  so  that  the  latter  operates 
like  a  piston  when  moving  perpendicularly. 
When  the  inner  cylinder  rises,  the  elastic 
connecting  tube  rolls  over  into  the  upper 
part  of  the  outer  cylinder,  and  the  air  con, 
tained  in  it  is  expelled,  and  is  also  admitted 
by  a  tube  at  the  bottom  of  the  same.  The  in- 
ner cylinders  are  counterbalanced  by  weights, 
and  are  attached  to  a  couple  of  rods  elbowed 
at  the  upper  end,  so  as  to  support  two  cen- 
tral shafts,  the  upper  ends  of  which  carry, 
the  one  a  circular,  tbeotber  a  lozenge- shaped 
signal.  The  shaft  which  supports  the  latter, 
passes  through  the  centre  of  the  shaft  of  the 
circle,  and  both  shafts  are  provided  with  an 
arm  carrying  a  small  pulley.  These  pulleys 
move  in  guiding  grooves,  so  formed,  that  the 
elevation,  or  depression  of  the  pulleys  turns 
the  central  shafts  one-fourth  of  a  revolution 
at  every  traverse. 

A  perpendicular  shaft,  carrying  a  cross- 
head,  is  placed  between  tbe  cylinders,  and  at- 
tached at  its  lower  end  to  a  long  horizontal 
lever,  which  is  connected  with  a  series  of 
levers  lying  alongside  the  rails ;  on  the 
passing  of  a  train  of  carriages,  the  wheels 
acting  on  these  levers  depress  the  horizontal 
lever,  and  with  it  the  perpendicular  shaft, 
which  has  otherwise  a  constant  tendency  to 
rise  given  to  it  by  a  balance- weight  The 
cross-head  intersects  the  upright  rods  of  the 
double  cylinders,  which  rods  are  provided 
with  rings  or  sliding  pieces,  supported  on 
spiral  springs  that  proceed  to  the  bottom  of 
the  inner  cylinders. 

This  signal  apparatus  is  to  be  placed  at 
regular  distances  along  a  line  of  railway,  and 
each  cylinder  connected  with  that  which  is 
next  to  it  at  tbe  two  adjacent  stations,  by 
pipes ;  the  apparatus  is  then  adjusted,  so  that 
each  pair  of  cylinders  thus  connected  shall 
contain  a  sufficient  quantity  of  air  to  keep 
one  inner  cylinder  in  an  elevated  position, 
while  the  other  is  depressed.  On  a  train 
passing  one  of  these  stations,  it  depresses 
the  levers  which  causes  the  cross-head  to 
descend  and  force  the  second  cylinder  down- 
ward*, and  expels  the  air,  which,  passiog 
through  the  connecting  pipes,  elevates  the 
first  inner  cylinder  of  the  next  station  in  ad- 
vance, where  the  lozenge-shaped  signal  is 
turned  one-fourth  of  a  revolution,  and  pre- 
sents its  edge  to  tbe  Hoe :  the  circular  signal 
at  the  station  passed.,  being  at  the  same  time 
placed  in  a  corresponding  position. 

On  reaching  the  next  signal  station,  the 
passing  of  the  train  produces  a  similar  action, 
restoring  the  former  signals  to  their  original 
position,  and  acting  oo  those  at  the  station 
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in  advance.    By  this  means  the  progress  of  a 

train  from  station  to  station  is  distinctly 
marked,  and  should  any  obstruction  or  ac- 
cident occur  on  the  line,  the  position  of  the 
signals  informs  the  driver  of  an  approaching 
traja  of  the  circumstance.  In  addition  to 
these  signals,  a  bell  is  also  provided  at  each 
station,  which  commences  ringing  on  the 
passing  of  a  train,  and  continues  to  do  so 
till  it  has  passed  the  next  adjacent  station. 
Several  modifications  of  the  apparatus  are 
ihown  and  described. 

The  claim  is  to  the  combination  of  parts 
of  which  the  apparatus  is  composed,  and  par- 
ticularly the  construction  and  arrangement 
of  the  cylinders  for  the  purpose  of  conveying 
signals  or  telegraphic  communications,  toge- 
ther with  all  modifications  of  the  same. 

Thomas  Fuller,  of  Salford,  Lan- 
cashire, Machine-maker,  for  certain  im- 
provements in  machinery,  or  apparatus  for 
combing  or  preparing  wool,  or  other  fibrous 
substances.  Petty  Bag  Office,  August  8,  1 84 1 . 

These  improvements  apply  to  the  "  double 
circular  wool-combing  machine,"  patented  by 
Mr.  John  Piatt,  in  1827.  In  that  machine 
the  teeth  of  the  circular  combs  were  set  pa- 
rallel, or  nearly  parallel,  to  the  axes  of  the  comb- 


wheels  ;  the  present  improvement  consists  in 

setting  the  teeth  at  an  angle  of  about  150°. 

The  second  improvement  consists  in  plac- 
ing the  usual  drawing  apparatus  of  the  old 
machine  at  an  angle  of  about  40°  with  the 
horizon,  so  as  to  enable  it  to  draw  off  the 
fibres  of  the  material  which  has  been  combed 
from  the  teeth  of  the  comb-wheel,  more  ef- 
fectually than  heretofore. 

The  claim  is,  1.  To  the  setting  the  teeth, 
pins,  points,  or  broaches,  of  circular  combs, 
in  the  face  of  the  comb-wheels,  in  positions 
forming  acute  angles  with  the  axes  of  those 
wheels.  2.  To  the  adapting  the  position  of 
the  drawing-rollers  to  a  suitable  angle  for 
drawing  off  the  (livers  from  the  comb-wbeels 
as  described. 

{j^  Intending  Patentees  are  informed  that 
they  may  be  supplied  gratis  with  Printed  In- 
structions, containing  every  particular  neces- 
sary for  their  safe  guidance,  by  appKcation 
(post-paid)  to  this  Office,  where  is  kept  the 
only  Complete  Registry  of  Patents  Ex- 
tant (from  1617  to  the  present  time);  Pa- 
tents, both  British  and  Foreign,  solicited, 
Specifications  prepared  or  revised,  and  all  other 
Patent  business  transacted  with  economy  and 
despatch. 
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LIST  OF  DESIGNS  REGISTERED  BETWEEN  JULY  28TH  AND  AUGUST  24TH. 

Time  for  which 

Registered  Proprietors'  Names.  Subject  of  Design.  protection 

W.  Wilson    Trowser-strap   3  years. 

G.  Barnett    Waistcoat  band    1 

J.  Walton    Table  knife    3 

H.  Longdon  and  Son    Fender    •  •*•••#•••••        •••••••••  v 

J.  H.  Hood    Portfolio    1 

8.  Ackroyd*. Fender  •  •  «•••«••«••••••••••••«••.•*••••••*•••»•••»••••  3 

Henderson  And  Co. ..••*•••••••••  Carpet  •»••>•••••••*••••. .■••••••t**»*»*  ••*••••»•  1 

G.  Harris  and  J.  D.  Cumming  Ditto  

H.  N.  Turner  and  Co..  Stained  paper   1 

J.  and  J.  Walker   Cantoon  ,   1 

Stoddart  and  Boycot   Carpet    1 

B.  Tyler   Leaf- holder   

J.  Duncalfe  and  Son   Tray   3 

Mc  Michaels  and  Grierson  ...  Carpet      * 

Stoddart  and  Boycot   Ditto   1 

W.  Cribb    Label  ~   1 

J.  Cookea    Stopper  cap  .........................................  •* 

J.  and  J.  Walker   Gambroon   1 

G.  Jackson  and  Sons   Picture  frame   3 

O.  Kigby    Label   1 

Welch  and  Margetson    Strap  fastening    i. ... ... ... ... ... ... ... . .. . ..  ** 

J>  P.  Whitehead   Tray   3 

J.  Dnncnlfe  and  Son    Ditto    3 

Thomas  Collins    Penholder    1 

H.  B.  \\rtf(ht   Ditto  •••••  3 

T.  Wharton    Miniature  frame  back    3 

E.  H.  Barwell   Stove  


LIST  OP  ENGLISH  PATENTS  GRANTED   BETWEEN  TUB  28TH  OF  JULY  AND  THE  24TH  OF 

AUGUST,  1841. 

Joseph  Ratclifie,  of  Birmingham,  manufacturer,  doors.  August  4;  six  months.  (Being  a  commu- 
for  certain  improvements  in  the  construction  and  nication.) 

manufacture  of  hinges  for  hanging  and  closing        Ovren  Williams,  of  Baaing  Lane,  London,  engi- 
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r,  for  improvements  in  propelling  vessels.  Au- 
gust 4;  six  months. 

John  Lee,  of  Newcastle-upon-Tyne,  manufactur- 
ing chemist,  for  improvements  in  the  manufacture 
of  chlorine.   August  4;  six  months. 

James  Warren,  of  Montague  Terrace,  Mile  End 
Road,  for  an  improved  machine  for  making  screws. 
August  4  ;  »fx  months. 

Stopford  Thomas  Jones,  Tavistock-place,  Russell 
Square,  gent.,  for  certain  improvements  in  ma- 
chinery for  propelling  vessels  by  steam  or  other 
power.   August  4  ;  six  months. 

William  Craig,  engineer,  Robert  Jarvie,  rope- 
maker,  and  James  Jarvie,  rope-maker,  all  of  Glas- 
gow, in  the  kingdom  of  Scotland,  for  certain  im- 
provements in  machinery  for  preparing  and  spin- 
ning hemp,  flax,  wool,  and  other  fibrous  materials. 
August  11 ;  six  months. 

Samuel  Brown,  of  Gravel-lane,  Southwark,  en- 
gineer, for  improvements  in  the  manufacture  of 
metallic  casks  or  vessels,  and  in  tinning  or  zincking 
metal  for  such  and  other  purposes.  August  11; 
six  months. 

John  Seaward,  and  Samuel  Seaward,  of  the  Canal 
Iron  Works,  Poplar,  engineers,  for  oertain  improve- 
ments in  steam  engines.   August  13 ;  six  months. 

William  Hale,  engiueer,  and  Edward  Dell,  mer- 
chant, both  of  Woolwich,  for  improvements  in 
cases  and  Magazines  for  gun-powder.  August  13 ; 
six  months. 

John  Harvig,  of  the  Strand,  gentleman,  and 
Felix  Moreau,  of  Holy  well-street,  Millbank,  sculp- 
tor, for  a  new  and  improved  mode  or  process  of  cut- 
ting or  working  cork  for  various  purposes.  August 
21 ;  six  months. 

JoTm  Harvig,  of  the  Strand,  gentleman,  and  Felix 
Moreau,  of  Holywell-strect,  Millbank,  sculptor,  for 
•  new  or  improved  process  or  processes  for  sculp- 
turing, moulding,  engraving,  and  polishing  stone, 
metals,  and  other  substances.  August  21 ,  six 
months. 

John  Thomas  Carr,  of  the  town  and  county  of 
Newcastle-upon-Tyne,  for  improvements  in  steam- 
engines.  (Being  a  communication.)  August  21 ; 
six  months.  , 

George  Hickes,  of  Manchester,  agent,  for  an  im- 
proved machine  for  cleaning  or  freeing  wool,  and 
other  fibrous  materials,  of  burs  and  other  extra- 
neous substances.   August  21;  six  months. 

Charles  de  Bergue,  of  Broad-street,  London,  mer- 
chant, for  improvements  in  axletrees  and  axletree 
boxes.  (Being  a  communication.)  August  21 ;  six 
months. 

Frederick  de  Moleyns,  of  Cheltenham,  gentle- 
man, for  certain  improvements  in  the  production 
or  development  of  electricity,  and  the  application  of 
electricity  for  the  obtainment  of  illumination  and 
motion.   August  21 ;  six  months. 

William  Walker  Jenkins,  of  Gred,  in  the  county 
of  Worcester,  manufacturer,  for  certain  improve- 
ments in  machines  for  the  making  of  pins,  and 
sticking  the  same  into  paper.  August  27 ;  six 
months. 

Edmund  Morewood,  of  Highgate,  Middlesex, 
gentleman,  for  an  improved  mode  of  preserving 
iron  and  other  metals  from  oxidation  or  rust. 
(Being  a  communication.)  August  27;  six  months. 

Miles  Berry,  of  Chancery-lane,  civil  engineer,  for 
certain  improvements  in  the  means  and  apparatus 
for  obtaining  motive  power,  and  rendering  more 
effective  the  use  of  known  agents  of  motion.  (Being 
a  communication.)   August  27  ;  six  months. 

Samuel  Hardman,  of  Farnworth,  near  Lancaster, 
spindle  and  fly-maker,  for  certain  improvements  in 
maehinery  or  apparatus  for  roving  and  slubbing 
cotton  and  other  fibrous  substances.  August  27 ; 
six  months. 

Thomas  Chambers  and  Francis  Mark  Franklin, 
of  Lawrence-lane,  London,  and  Charles  Rowley,  of 


Birmingham,  button  manufacturer,  for  improve- 
ments in  the  manufacture  or  buttons  and  fasten- 
ings for  wearing  apparel.  August  27 ;  six  months. 


LIST  OF  SCOTCH  PATENTS  GRANTED  BE- 
TWEEN JULY  22ND  AND  AUGUST  22ND, 
1841. 

James  Molyneux,  of  Preston,  Lancaster,  linen- 
draper,  for  an  improved  mode  of  dressing  flax  and 
tow.    Sealed,  July  28,  1841. 

Edward  Foard,  of  Queen's  Head-lane,  Islington, 
Middlesex,  machinist,  for  an  improved  method,  or 
improved  methods  of  supplying  fuel  to  the  fire- 
places or  grates  of  steam-engine  boilers,  brewers' 
coppers,  and  other  furnaces ;  as  well,  also,  to  the 
fire-places  employed  in  domestic  purposes ;  and 
generally  to  the  supplying  of  fuel  to  furnaces  or 
fire-places  in  such  a  manner,  as  to  consume  the 
smoke  generally  produced  in  such  f 
places.    Sealed,  July  28,  1841. 

William  Crofts,  of  Radford  Works, 
ham,  lace-manufacturer,  for  improvements  in  the 
manufacture  of  figured  or  ornamented  bobbin-net, 
or  twist  lace,  and  other  fabrics.  Sealed,  July  28, 
1841. 

James  Shanks,  of  St.  Helen's,  Lancashire,  che- 
mist, for  improvements  in  the  manufacture  of  car- 
bonate of  soda.   Sealed,  July  28,  1841. 

Richard  Beard,  of  Egremont-place,  New-road, 
Middlesex,  gentleman,  for  improvements  in  the 
means  and  apparatus  to  be  employed  for  taking  or 
obtaining  likenesses  and  representations  of  nature, 
and  of  drawings,  and  other  objects.  (Being  a  com- 
munication from  abroad.)  Sealed,  July  28,  1841. 

John  Brumwell  Gregson,  of  Newcastle-upon- 
Tyne,  Northumberland,  soda-water  manufacturer, 
for  improvements  in  pigments,  and  in  the  prepara- 
tion of  the  sulphates  of  iron  and  magnesia.  Sealed. 
July  29,  1-841. 

James  Lee,  of  Newcastle-upon-Tyne,  Northum- 
berland, manufacturing  chemist,  for  improvements 
in  the  manufacture  of  chlorine.  Sealed,  August  3, 
1841. 

Moses  Poole,  of  Lincoln's-i|h,  Middlesex,  gent., 
for  improvements  in  tanning,  fend  dressing  or  cur- 
rying of  skins.  (Being  a  communication  from 
abroad.)   Sealed,  August  3,  1841. 

Thomas  Spencer,  of  Liverpool,  Lancaster,  carver 
and  gilder,  for  an  improvement  or  improvements 
in  the  manufacture  of  pictuge  and  other  frames, 
and  cornices,  applicable  also  to  other  useful  and 
decorative  purposes.   Scalcdfikugust  4,  1841. 

John  Haughton,  of  LiverpflR,  clerk,  for  improve- 
ments in  the  method  ot  i^f&tmg  certain  labels. 
Sealed,  August  11,  1841. 

Thomas  Carr,  of  the  town  and  county  of  New- 
castle- upon- Tyne,  being  ajftommunication  from 
abroad,  for  improvements  in  Steam-engines.  Sealed, 
August  18,  1841. 

Ezckiel  Jones,  of  Stockport,  Cheshire,  mechanic, 
for  certain  improvements  in  machinery  for  prepar- 
ing slubbing,  roving,  spinning,  and  doubling  cotton, 
silk,  wool,  worsted,  flax,  and  other  fibrous  sub- 
stances.  Sealed,  August  20,  1841. 


The  Removal  of  the  Sunderland  Light-home. — [Sec 
No.  934,  p.  7.] — The  stone-work  has  been  cut  out  at 
the  base,  and  a  railway  and  carriage  erected,  on 
which  the  light-house  now  stands  j  it  was  moved 
by  screw  power  a  distance  of  21  feet  to  the  north 
on  Monday,  in  which  situation  it  will  remain  for 
some  time,  till  the  railway  is  reversed,  when  it  will 
be  removed  to  its  new  site,  at  the  east  end  of  the 
north  pier.— Newcastle  Chronicle. 


LONDON:  Edited,  Printed,  and  Published  by  J.  C.  Robertson,  at  the  Mechanics'  Magazine  Office 
No.  166,  Fleet-street.— Sold  by  W.  and  A.  Galignani,  Rue  Vivienne,  Paris;  ' 
Maehin  and  Co.,  Dublin;  and  W.  C.  Campbell  and  Co.,  Hamburgh. 
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DESCRIPTION  OF  AN  IMPROVED  METHC 
APPARATUS,  TO  BE  USED  ON  RAILH 
BY  CHARLES  BERWICK  CURTIS,  ESQ. 

We  duly  noticed  Mr.  Curtis's  specifi- 
cation at  the  time  of  its  enrolment  (vide 
our  939th  Number,)  but  as  that  notice 
was  necessarily  brief,  and  imperfect 
for  want  of  the  explanatory  drawings 
necessary  for  making  it  intelligible,  we 
now  return  to  the  subject  for  the  pur- 
pose of  explaining  more  clearly  the 
nature  of  this  invention,  which  seems 
well  adapted  to  answer  the  purpose  in- 
tended; and  if  applied  to  any  line  of 
railway,  to  go  very  far  towards  pre- 
venting those  fearful  accidents,  the  fre- 
quency of  which  led  to  the  designing 
of  this,  and  several  other  somewhat  si- 
milar contrivances,  which  have  been 
recorded  in  our  patent  offices  within 
the  last  six  months. 

This  patent  was  granted  on  the  19th 
of  January  1841,  and  the  following  par- 
ticulars, taken  from  a  pamphlet  recently 

Sublished  by  Mr.  Curtis,  will,  with  the 
rawings  annexed,  show  the  nature  of 
his  invention. 

The  methods  comprised  in  the  patent, 
are  intended  to  be  carried  into  effect  by 
means  of  self-acting  apparatus;  the 
distinguishing  character  of  which  is, 
that  at  every  time  when  a  train  travels 
along  that  part  of  the  railway,  where 
any  such  apparatus  is  situated,  so  as  to 
pass  by  that  apparatus,  the  same  will 
exhibit  a  signal  immediately  on  the 
train  so  passing  by,  and  will  continue 
to  exhibit  the  signal  without  alteration 
in  its  appearance,  so  long  as  there  will 
not  have  been  sufficient  time  for  the 
said  train  to  have  advanced  far  enough 
along  the  line  beyond  the  apparatus,  to 
permit  of  any  succeeding  train  to  follow 
after  the  said  first-mentioned  train,  and 
the  signal  so  exhibited  will  give  infor- 
mation to  the  driver  of  any  such  suc- 
ceeding train  which  may  happen  to 
come  up  in  sight  of  the  apparatus  that 
he  is  to  stop  and  not  proceed ;  and 
which  apparatus,  after  having  so  ex- 
hibited such  signal,  then,  in  due  time, 
begins  to  withdraw  the  same  gradually 
from  full  view  by  the  motion  of  suitable 
wheelwork,  and  whilst  so  withdrawing, 
the  said  signal  is  caused  to  change  its 
appearance  in  some  marked  manner,  in 
order  to  give  information  to  the  driver 
of  any  train  which  may  happen  to  ar- 
rive within  sight  of  the  apparatus 


)  OP  MAKING  SIGNALS  BY  SELF-ACTING 
iTS  FOR   OBVIATING  COLLISIONS,  ETC.— 

whilst  the  signal  is  so  exhibiting  in  its 
changed  appearance,  that  such  train 
may  proceed  slowly,  but  not  at  full 
speed;  and  the  said  apparatus,  also, 
after  having  so  exhibited  the  signal  in 
its  said  changed  appearance,  wholly 
withdraws  the  signal  from  view,  or 
withdraws  the  same  into  an  inactive  or 
resting  position,  and  then  the  mo- 
tion or  action  of  the  apparatns  ceases ; 
and  it  continues  in  its  inactive  or 
resting  position  until  another  succeed- 
ing train  passes,  and  the  signal  in  its 
said  inactive  or  resting  position,  serves 
to  inform  the  driver  of  any  such  suc- 
ceeding train  which  may  happen  to 
arrive  in  sight  of  the  apparatus  when 
in  that  state,  that  he  may  proceed  at 
full  speed  without  risk  of  collision  with 
the  preceding  train. 

Fig.  1,  on  our  front  page,  represents 
an  apparatus  fixed  to  a  bridge  which 
crosses  the  line,  or  at  the  entrance  of  a 
tunnel. 

C  C,  line  of  railway  ;  D,  locomotive 
engine,  to  show  the  manner  in  which 
the  action  is  communicated  to  the  ap- 
paratus. 

a,  piece  of  wood  attached  to  each  side 
of  the  engine. 

b,  curved  lever-arm,  or  trigger,  or 
camb,  fixed  upon  a  horizontal  axis  (d,) 
which  extends  sideways,  in  order  to 
reach  towards  the  side  pier  of  the 
bridge,  which  axis  is  sustained  by 
suitable  bearings  set  upon  a  sleeper  of 
wood  or  stone. 

e,  a  short  lever  extending  horizontally 
from  the  axis  (d)  towards  the  face  of  the 
pier. 

/,  upright  rod,  joined  to  the  end  of 
lever  (e,)  and  carried  up  the  face  of  the 
pier. 

g  g,  guides  fixed  to  secure  the  rod 

A,  an  oblique  link,  connecting  the 
upper  end  of  the  rod  (f)  with  the  lower 
end  of  the  lever  (it)  being  bent  in  the 
form  of  (i)  a  goose-neck,  whereof  the 
fulcrum  is  sustained  by  a  centre-pin  in 
a  bearing-bracket  (A)  fixed  in  the  wall. 

j,  three  arms  radiating  from  the  cen- 
tre arbor  of  an  apparatus  of  wheel- 
work,  with  liberty  to  slide  backwards 
and  forwards  thereupon,  and  kept  out 
to  its  working  position  by  means  of  a 
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curled  spring;  the  arms  are  furnished 
at  the  extremities  and  on  the  outer  face 
with  short  pins. 

H  IK,  box  or  screen  fixed  on  the 
face  of  the  bridge,  partly  or  wholly 
over  the  arch,  placed  in  a  horizontal 
line,  or  nearly  so,  with  the  centre  arbor 
of  the  three  arms  (j),  projecting  a 
short  distance  from  the  wall ;  coloured 
in  three  compartments,  black  at  top, 
green  in  the  middle,  and  red  at  the 
bottom,  the  red  and  black  being  about 
one  quarter  each  of  the  surface,  and  the 
green  taking  up  the  intermediate  space. 

F  is  a  signal  at  the  end  of  a  lever 
»,  p,  G,  having  its  bearing  at  p.  The 
signal  consists  of  a  rim  of  iron,  en- 
closing two  pieces  of  coloured  glass, 
the  top  piece  being  red,  and  forming 
about  one-third  of  the  surface,  and  the 
lower  part  being  green,  and  forming 
the  other  part.  On  the  top  of  the  rim, 
a  round  plate  or  pointer,  painted  white, 
is  fixed  by  a  strong  wire,  cranked  so 
that  it  shall  work  freely  through  a 
groove  cut  in  the  front  of  the  box  H  I K, 
and  traversing  over  the  face  of  the  box. 

G  is  the  end  of  the  lever  to  which 
the  signal  F  is  fixed.  J,  a  counterpoise 
to  balance  the  signal  F.  L,  the  round 
plate,  or  pointer.  N,  the  position  of 
the  lamp  for  night-signals,  in  front  of 
which  signal  F  falls. 

p,the  bearing  or  fulcrum  upon  which 
the  lever  n,  p,  G  works,  n  is  the  point 
of  lever  (n,  p,  G)  acted  upon  by  the  pin 
upon  the  three  arms  (j).  r,  the  guide 
to  secure  the  end  of  the  lever.  the 
6top  for  the  end  of  the  lever  (n,  p,  G). 

The  action  is  as  follows  : — 

Upon  an  engine  passing  the  spot 
where  such  apparatus  is  fixed,  the 
piece  of  wood,  a,  strikes  in  a  glancing 
direction  the  trigger  or  camb  6,  which 
depresses  it  about  1$  inch,  turning  by 
that  depression  the  arm  d,  and  raising 
the  short  lever  e,  which  forces  up  the 
rod  f,  and  by  means  of  the  oblique  link 
A,  drives  out  the  lower  end  of  the  bent 
rod  or  gooseneck  i,  which  drives  the 
head  of  the  same  against  the  centre  of 
the  three  arms  j,  and  presses  them 
back  upon  the  arbor  of  the  wheel  work. 
The  end  of  the  lever  n,  »,  G,  is  held  in 
its  resting  position,  or  be  fund  the  screen 
or  box  by  one  of  the  pins  at  the  extre- 
mity of  the  three  arms  j.  As  soon, 
therefore,  as  the  arm  is  pressed  in,  the 
pin  is  withdrawn  from  its  hold,  and  the 
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lever  n,  o,  G,  being  free,  falls  by  its 
own  weight,  and  exhibits  the  glass-field 
signal  F,  below  the  screen,  in  front  of 
the  lamp  at  night,  and  draws  down  the 
white-painted  plate  or  pointer  from  the 
compartment  painted  black,  to  the  front 
of  the  red  compartment  at  the  lower 
part  of  the  screen. 

The  wheelwork  now  begins  to  be  in 
action,  and  that  arm  of  the  arms,  O',) 
which  is  next  in  rotation,  moves  slowly 
round,  without  at  first  having  any  in- 
tercourse with  the  lever,  n,  p,  G  ;  at 
length  it  arrives  at  the  point  of  contact, 
and  then  commences  to  press  down  the 
short  end  of  the  lever,  and  the  signal 
F  rises  gradually  behind  the  boxing, 
withdrawing  the  red  portion  of  the 
signal  from  before  the  lamp,  and  carry- 
ing the  pointer  over  the  red  compart- 
ment of  the  screen,  or  upon  the  green 
compartment,  showing  by  degrees  an 
altered  appearance  of  the  signal  during 
the  day,  or  a  green  light  during  the 
night,  and  the  white  plate  or  pointer 
continues  to  traverse  the  green  com- 
partment, and  the  signal  diminishes  at 
the  upper  limb,  still  showing  for  night 
a  green  light  until  the  signal  arrives  at 
its  resting  place,  carrying  the  white 
plate  or  pointer  on  upon  the  black 
compartment,  and  then  being  with- 
drawn entirely  from  view,  discloses  the 
lamp  in  its  regular  white  colour.  The 
action  of  the  wheel-work  is  now  ar- 
rested, and  remains  at  rest  till  the 
passing  of  the  next  train. 

The  notice  which  the  apparatus  ex- 
hibits to  drivers  of  trains  is  as  follows : 
the  signal,  after  being  released  by  a 
preceding  train,  remains  exhibited  mo- 
tionless for  about  3£  minutes,  and  it 
consumes  about  half-a-minute  for  the 
wheel-work,  when  it  begins  to  operate, 
to  raise  the  lever  so  far  up  as  to  with- 
draw the  red  portion  of  the  signal,  or 
conceal  one-third  of  its  area,  and  to 
raise  the  white  plate  or  pointer  from 
the  red  compartment  on  upon  the 
green.  A  driver,  therefore,  arriving  at 
the  spot,  and  observing  the  whole  of 
the  signal  visible,  and  the  pointer  upon 
the  red,  or  the  red  light  at  ni^ht,  is 
informed  that  the  preceding  train  has 
passed  less  than  four  minutes  a-head 
of  him,  and  that  it  is  dangerous  to 
proceed.  If  upon  his  arrival  he  ob- 
serves that  one-third  of  the  signal  is 
withdrawn  into  the  screen,  and  the 
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ointer  upon  the  green,  or  the  green 
ght  at  night,  he  is  informed  that  the 
preceding  train  is  more  than  four  min- 
utes, but  under  ten  minutes  a-head,  and 
that  he  must  check  his  speed,  and  go 
cautiously;  but,  if  on  arriving  at  the 
spot  he  finds  that  there  is  no  signal 
visible,  (the  pointer  being  on  the  black 
compartment,  or  a  white  light  at  night,) 
he  mav  drive  at  his  usual  speed  with- 
out risk.* 


Fig.  2. 


Fig.  2,  represents  another  kind  of 
apparatus  as  to  the  appearance  of  the 
signal,  although  the  wheel-work  and 
operation  thereof  are  the  same  as  al- 
ready described.    Instead  of  a  signal 
being  fixed  at  the  end  of  a  long  lever 
arm,  the  signal  is  in  the  shape  of  a 
sector  or  fan,  supported,  together  with 
the  wheel-work  on  a  pedestal  or  column, 
the  signal  apparatus  being  placed  over 
the  wheel-work.    The  fan  is  divided 
into  two  colours,  one-third  red  and  two- 
thirds  green,  or  thereabouts,  of  cloth, 
or  other  material,  and  is  furnished  at 
the  extremity  of  the  upper  border  of 
the  frame,  with  glass  to  match  those 
colours,  and  enclosed  in  a  box  or  screen 
having  a  triangular  opening  through 
which  the  fan  can  be  visible  in  order 
to  exhibit  the  signal.   The  three  arms 
as  in  fig.  1,  operate  alternately  upon  a 
short  tail,  projecting  downwards  from 
the  centre  of  motion,  and  in  the  same 
manner  as  in  fig.  1,  and  produce  the  fol- 


•  The  periods  of  time  here  specified  are  only 
mentioned  by  way  of  example ;  they  ran  he  ad- 
justed as  circumstances  require. 


lowing  effect.  When  the  fan  is  in  its 
resting  position,  and  the  wheel  ma- 
chinery is  motionless,  it  is  concealed  in 
the  upper  part  of  the  screen  or  boxing, 
but  when  a  train  passes,  the  piece  of 
wood  fixed  to  the  engine  strikes  the 
curved  arm  or  camb,  and  the  arms  are 
driven  in,  and  the  pin  released  from 
holding  the  point  of  the  lever  arm,  the 
fan  falls  by  its  own  weight,  and  exhib- 
its the  red  compartment  through  the 
triangular  opening,  and  the  red  glass 
intercepts  the  view  of  a  lamp  fixed  at 
the  top  of,  and  behind  the  boxing  or 
screen,  showing  a  red  light  for  night ; 
the  proper  time  having  elapsed,  and 
the  fan  being  raised,  it  exhibits  green 
through  the  opening,  and  the  green 
glass  over  the  lamp  for  the  remainder 
of  the  proper  time,  and  when  the 
whole  time  has  elapsed,  it  is  withdrawn 
out  of  sight,  and  the  back  of  the  screen 
or  box,  being  painted  bright  white,  is 
seen  through  the  opening. 

In  some  other  contrivances  that  we 
have  seen,  for  preventing  accidents  on 
railways,  a  self-acting  signal  apparatus 
has  been  acted  upon  by  the  wheels  of 
a  passing  train.  This  plan  must  be 
at  once  admitted  as  exceedingly  ob- 
jectionable, the  action  of  all  the  wheels 
on  one  side  of  the  train,  travelling  with 
great  speed,  inflicting  a  succession  of 
rapid  blows  upon  the  apparatus,  which 
is  not  at  all  the  sort  of  motion  that  is 
required,  and  one  which  is  very  likely 
to  injure  the  machinery  employed. 

Mr.  Curtis  has  more  judiciously  at- 
tached a  projecting  piece  of  wood  to 
the  locomotive   engine,  which  alone 
and  at  once,  acts  upon  the  signal  levers. 

We  are  happy  to  learn  that  there  is 
every  probability  of  this  apparatus 
being  practically  employed  on  one  of 
our  first  lines  of  railways,  the  directors 
of  which  are  in  treaty  with  Mr.  Curtis 
for  the  use  of  his  invention.  We  wish 
him  all  the  success  which  his  ingenui- 
ty, as  well  as  his  humanity  so  richly 
merit.  ' 


ON  THE  DUTT  OF  CORNISH  PUMPING 
ENGINES. 

Sir, — Permit  me  briefly  to  point  out 
to  your  correspondent  "  Mercury,*'  that 
his  ingenious  adaptation  of  the  theory  of 
gravitation  to  the  development  of  the 
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eaute  of  the  difference  of  duty  between 
the  Cornish  pumping  engines,  and  the 
rotative,  or  the  engines  in  factories,  &c, 
is  at  once  upset  by  the  simple  fact,  that 
there  are  engines  (instance  the  one  at 
Old  Ford  water-works,  and  the  one  late- 
ly erected  in  the  Battersea  Fields,)  which 
are  pumping,  and  doing  as  much  duty  as 
in  Cornwall.  These  engines  are  not 
benefiting  by  the  variation  of  the  gravi- 
tating power,  for  they  pump  not  from 
"  deep  mines,"  but  from  simple  reservoirs 
upon  the  surface  of  the  earth. 

I  might  have  confined  myself  to  the 
mere  question  of  Mercury's  argument,  as 
it  affects  the  duty  of  the  pumping  engine ; 
but  I  think,  nevertheless,  there  are  other 
parts  of  his  communication  open  to  re- 
mark, and  if  no  one  better  able  than  my- 
self should  notice  them,  I  may,  at  some 
future  time,  trouble  you  again  on  the 
subject. 

I  am,  Sir,  Yours  very  respectfully, 

Jambs  Pi  lb  row. 

August  23,  1841. 

PILBROW'S  CONDBN8INO  CYLINDER 
ENGINE. 

Sir, — I  thank  W.  M.  for  his  trouble 
in  investigating  my  engine.  Among  the 
few  objections  that  have  been  brought 
against  it,  the  only  plausible,  though 
not  sound  ones,  are  those  advanced  by 
your  correspondent. 

W.  M.  thinks,  first,  that  the  differ- 
ence between  the  vacua  in  the  condenser 
and  cylinder  of  the  common  engine, 
cannot  be  given  in  favour  of  mine,  be- 
cause there  cannot  be,  he  says,  a  more 
perfect  equilibrium  in  it,  than  is  now 
found  in  the  common  engine ;  and  that 
if  the  used  steam  retards  the  steam  pis- 
ton more  than  it  presses  in  favour  of  the 
condensing  cylinder  piston,  the  difference 
must  be  deducted  from  the  power  of  the 
stroke. 

I  had  well  considered  this  point,  but 
fouod  the  equilibrium  in  my  engine  so 
regular  from  the  first,  and  so  nearly  com- 
plete, as  to  be  too  inconsiderable  to  com- 
plicate the  question  with  the  amount  of 
variation.  The  following  explanation 
will  satisfy  W.  M.  that  there  is  a  differ- 
ent action  between  the  common  engine 
and  mine. 

Immediately  the  eduction  valve  is 
opened  in  the  common  engine,  the  steam 
flows  to  the  condenser,  a  large  vacuous 
space :  the  condenser,  therefore,  first  re- 


ceives the  used  steam  with  a  vacuum, 
which  (after  being  impaired  whilst  the 
steam  is  flowing  into  it)  again  becomes 
equal  to  what  it  was  at  first,  but  not  till 
the  steam  has  been  completely  condensed. 
Take  the  mean  of  the  condenser  vacuum 
at  26  inches  of  mercury.  The  steam 
cylinder  begins  its  evacuation,  not  with 
a  vacuum  as  the  condenser,  but  with  a 
plenum,  which  is  rapidly  reduced  as  the 
steam  is  being  annihilated,  until  it  ends 
with  a  vacuum.  Call  the  mean  of  this 
exhaustion  lOlbs.,  or  20  inches  of  mer- 
cury ;  the  difference  of  dibs,  per  square 
inch,  is  that  resistance  to  the  piston  which 
is  unavoidable  in  the  present  engine.  I 
take  the  lowest  it  can  be  reduced  to  under 
the  best  circumstances,  and  which  W.  M. 
assumes  will  equally  affect  my  engine. 
But  it  cannot  do  so. 

The  Instant  the  communication  is 
opened  between  my  steam]  and  conden- 
sing cylinder,  the  used  steam  does  not 
enter  a  large  vacuous  space  as  in"  the 
condenser  of  the  present  engine;  on  the 
contrary,  it  impinges  on  the  solid  piston 
of  the  condensing  cylinder,  on  the  other 
side  of  which  there  is  a  far  more  perfect 
vacuum  than  is  now,  or  can  ever  be  ob- 
tained with  an  intermediate  condenser.  It 
therefore  only  makes  the  space,  or  cold 
chamber,  by  the  very  force  it  gives  out 
in  seeking  to  enter  the  vacuum  on  the 
other  side.  The  equilibrium  is  therefore 
more  gradual,  more  perfect,  and  con- 
tinues so,  from  this  cause.  It  is  at  the 
commencement  of  the  stroke,  as  shown 
by  the  indicator,  that  the  present  engine 
loses  most  of  its  power,  whilst  it  is 
at  the  commencement  of  the  stroke 
that  my  engine  iealises  most  of  its 
gain. 

When  the  steam  has  moved  the  con- 
densing cylinder  piston  a  few  inches  in 
seeking-  to  enter  the  vacuum  on  the  other 
side,  the  injection  enters,  and  keeps 
throwing  down  the  steam  till  the  end  of 
the  stroke;  an  equilibrium  almost  per- 
fect is  thus  kept  up  by  the  gradually  en- 
larging space  that  the  used  steam  makes 
for  itself.    In  the  present  engine,  though 
the  steam  has  so  large  a  vacuous  space  to 
rush  into,  (a  plenum  on  one  side,  and  a 
vacuum  on  the  other,  to  commence  with,) 
yet  with  inconceivable  rapidity  it  ex- 
pands, and  changes  its  pressure  through- 
out its  whole  volume,  so  rapidly  indeed, 
as  only  to  leave  a  mean  difference  of 
or  4lbs.  This  dhows  how;  suddenly  it 
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does  change  its  condition  and  its  locality 
under  circumstances  the  most  disadvant- 
ageous for  the  plenum  side  to  be  so 
rapidly  affected  to  so  great  an  extent. 
But  in  my  engine,  the  evacuation  begins 
with  a  pleuum  on  both  sides,  (if  I  may 
so  say  for  further  illustration,)  and  never 
finds  a  vacuous  space  until  it  makes  it, 
thus  giving  time  for  the  steam  between 
the  pistons  gradually  to  form,  and  keep 
up  an  equilibrium  throughout  the  stroke, 
and  press  equally  on  each. 

It  must  not  be  thought  that  my  gain  of 
power  ceases,  however,  when  the  injec- 
tion enters.  W.  M.'s  description  of  what 
takes  place  in  the  condenser  of  the 
present  engine  shows  that  he  is  aware, 
(which  very  few  are,)  that  the  steam  can- 
not be  condensed  as  fast  as  it  enters  the 
condenser.  He  states  that  the  barometer 
gauge  proves  this  by  indicating  by  its 
fall,  the  presence  of  steam,  air,  and  gas, 
and  that  the  mercury  does  not  declare 
the  usual  vacuum  until  the  end  of  the 
stroke,  when  the  steam  has  been  con- 
densed, arising,  as  he  justly  observes, 
"  from  the  slowness,  or  rather  progress- 
ive condensation."  The  gauge,  showing 
then,  that  steam  is  always  present  during 
the  whole  stroke,  proves  tnat  there  must 
be  pressure  which  the  injection  water  can- 
not reduce,  or  the  vacuum  would  continue 
perfect  throughout,  as  at  the  end  of  the 
stroke.  Though  there  is  even  a  full 
stream  of  water  flowing  into  the  conden- 
ser, and  as  much  admitted  as  can  be,  the 
steam  flows  with  a  rapidity  so  very  much 
greater  than  condensation  can  go  on,  that 
a  portion  must  always  wait  to  be  con- 
densed; time,  therefore,  is  equally  a 
condition  of  condensation  as  a  sufficien- 
cy of  cola  medium.  My  condensing 
cylinder  piston  will  consequently  be  re- 
ceiving, during  the  whole  stroke,  that 
force  of  the  uncondensed  steam  or  va- 
pour, shown  by  the  barometer  gauge  to 
be  lost  in  the  present  condenser,  until  the 
injection  water  has  had  the  proper  time 
to  absorb  the  caloric,  and  this  will  not  be 
done  until  the  end  of  the  stroke  as  in  the 
present  engine ;  but  for  the  causes  before 
stated,  the  equilibrium  between  the  pis- 
tons of  my  engine  will  be  nearly  perfect, 
infinitely  more  so  than  is  now  found. 
The  difference  indeed  between  the  pres- 
sure on  my  condensing  cylinder  piston, 
and  the  resistance  to  the  steam  piston  is 
too  minute  to  be  made  a  subject  for  cal- 
culation.   In  many  branches  of  science 


differences  exist  so  minute  as  to  be  scarce- 
ly conceivable.  The  firing  of  batteries 
by  galvanic  action  may  be  mentioned ; 
the  time,  even  at  great  distances  cannot 
be  determined,  though  we  know  there  i* 
a  difference  between  the  communication 
and  discharge 

Ilespf dingthe  larger  eduction  valves, 
which  W.  M.  thinks  my  engine  may  re- 
quire, I  beg  to  show,  that  though  I  shall 
use  them  as  large  as  the  present,  I  could 
advantageously  work   my  engine  with 
valves  so  small,  that  if  applied  to  the  pre- 
sent engine  they  would  take  away  nearly 
half  its  power.  It  is  the  object  now  to  use 
valves  of  the  utmost  possible  area,  that 
the  used  steam  may  fly  out  of  the  way 
immediately  the  valve  is  opened,  and  be 
annihilated.    I  require  them  only  to  be 
as  large  as  to  permit  the  steam  to  be 
condensed  progressively  during  the  stroke, 
and  as  quickly  as  the  pistons  move.    I  do 
but  require  an  equilibrium  gradually  going 
on  for  my  engine,  whilst,  with  the  pre- 
sent, an  equilibrium  is  sought  for  on  the 
instant.    But  this  can  never  be  obtained, 
as  the  piston  of  rotative  engines  must  al- 
ways commence  to  move  against  a  ple- 
num :  enlarge  the  valves  how  you  please, 
the  full  power  inherent  in  the  steam  on  the 
other  side  can  never  be  wholly  available, 
owing  to  the  resistance,  and  the  want  of 
another  piston  to  give  out  its  reaction. 
Accurate  inquiry,  and  observation  have 
been  made  of  the  action  of  the  five  Cornish 
engines  that  do  most  duty,  and  the  very  li- 
beral answers  of  the  engineers  of  those  five 
machines,  satisfy  me  that  one  great  cause 
(there  are  others  well  considered,  in  the 
pamphlet  on  my  engine*)  of  their  supe- 
rior duty,  is  the  commencement  of  the 
stroke  of  the  piston  in  a  perfectly  ex* 
hausted  cylinder.    Mr.  West,  the  well 
known  engineer  of  Austin's  celebrated 
engine  at  Fowey  Consols,  in  answer  to  a 
communication  whilst  I  was  pursuing  the 
theory  of  their  greater  duty,  and  tracing 
each  effect  to  its  right  cause,  says,  "  The 
piston  always  rests  a  shoit  time  at  the 
top  of  the  cylinder,  and  the  exhaustion 
valve  is  opened  one  or  two  seconds  before 
the  steam  valve."    Steam  flows  with 
such  rapidity  to  a  large  vacuous  space, 
that  this  gives  sufficient  time  for  a  com- 
plete exhaustion;  but  as  W.  M.  admits 
there  is  a  difference  in  rotative  engines, 
of  3i  or  4lbs.  per  square  inch,  between 

•  Published  by  Weale,  Architectural  Library. 
High  Holborn. 
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the  cylinder  and  condenser  vacua,  I 
need  not  pursue  this  point  further.  In 
my  engine  the  power  of  the  steam  is 
given  out  to  its  last  particle. 

I  do  not  clearly  understand  W.  M.'s  ob- 
servation about  the  steam- piston  pur- 
suing the  steam,  whilst  the  condensing 
cylinder  piston  flies  from  the  vacuum.  As 
there  must  always  be  a  more  perfect 
vacuum  on  that  side  of  the  last  named 
piston,  where  it  is  already  formed,  than 
on  the  side  where  the  steam  is  being  con- 
densed, and  the  vacuum  is  being  formed, 
the  difference  of  pressure  will  always 
propel  the  piston  by  seeking  the  more 
perfect  vacuum.  W.  M.  objecting  to  the 
double  action  of  the  condensing  cylinder 
piston,  says,  "  there  is  an  important  cir- 
cumstance that  appears  to  be  over- 
looked," and  in  explanation  would  make 
it  appear  that  it  is  necessary  always  to 
have  present  three  condensements  to 
prevent  any  "crash,"  that  this  would 
entail  on  the  engine  a  considerable 
loss,  and  it  must  therefore  be  considered 
as  greatly  inferior  to  Watt's  plan. 

I  should  not  have  expected  this  ob- 
jection, and  the  subsequent  observa- 
tions in  support  thereof,  from  the  inge- 
nuity of  toe  former  part  of  W.  M.'s 
paper.  The  space  between  the  piston, 
and  upper  and  lower  parts  of  the  con- 
densing cylinder  will  be  proportioned 
to  the  size  of  the  engines,  for  the  largest 
engines  made  on  my  plan,  one  inch  wilt 
be  ample.  The  water  between  is  one 
cushion,  though  not  an  elastic  one  ;  but 
above  it  is  another,  an  elastic  cushion  of 
a  very  complete  kind,  composed  of  the 
liberated  air  and  gas,  which  will  be  com- 
pressed until  they  overcome  the  resist* 
ance  of  the  atmosphere,  and  open  the 
valve  for  their  escape.  As  these  are  al- 
ways above  the  water  remaining  on  the 
top  of  the  condensing  cylinder  piston, 
and  above  the  water  resting  at  the  bot- 
tom of  the  condensing  cylinder,  they 
must  be  always  expelled  before  any  water 
can  follow.  An  inch  of  water  will  ever 
remain  unexpelled ;  say  the  second  con- 
densement  adds  another  inch  of  water} 
at  each  reversal  of  the  piston  all  air  and 
gas  are  discharged  first,  preventing  any 
"  crash"  by  their  increments  of  compres- 
sion ;  then  follows  the  inch  of  water, 
leaving  the  one  inch  remaining,  but  en- 
tirely freed  of  all  air  and  gas.  The  dis- 
cbarge valve  at  the  side,  at  the  bottom  of 
the  condensing  cylinder,  ia  properly  ar- 


ranged to  permit  the  air  and  gas  above 
the  water  that  rests  there  to  be  expelled 
first,  on  the  down  stroke  of  the  piston. 
But  if  it  were  necessary,  as  stated  by 
W.  M.,  to  have  three  condensements 
constantly  to  remain,  to  prevent  any 
"  crash,*'  or  ten  condensements,  still  there 
would  be  no  accumulation  of  air  and 
gases  to  "  entail  on  the  engine  a  consid- 
erable loss,"  or  any  loss  at  all.  Water  is 
not  elastic,  like  air,  to  expand  in  a  vacu- 
ous space,  and  to  impair  the  vacuum. 
Whatever  the  quantity,  the  temperature 
is  the  same,  and  will  give  the  resistance 
due  to  its  temperature  alone,  being  free 
from  all  air  and  gas,  these,  being  specifi- 
cally lighter  than  the  water,  rise  to  the 
top  and  are  discharged,  as  before  ob- 
served, before  any  portion  of  the  water 
can  follow.  But,  with  an  intermediate 
condenser,  all  air  and  gas  cannot  be 
withdrawn  at  each  stroke  of  the  air- 
pump  ;  half,  at  least  must  remain  in  the 
separate  condenser,  which  will  expand, 
and  make  the  extreme  vacuum  less,  by 
about  lib.,  than  is  due  to  the  tempera- 
ture of  the  water  alone.  By  reference 
to  the  numerous  tables  of  the  amount  of 
the  elastic  force  of  vapour  at  different 
temperatures,  this  fact  will  be  confirmed. 

No  "enormous  additional  burden" 
throwu  on  my  engine,  not  an  ounce, 
whether  the  condensement  is  thrown 
out  by  a  large  area  of  piston,  and  a 
short  period  of  discharge,  (as  in  my  en- 
gine,) or  by  a  small  area  of  piston,  and 
a  long  period  of  discharge,  (as  in  the 
present  engine,)  the  total  effect  of  the 
pressure  of  the  atmosphere  must  be  the 
same,  the  quantities  beine,  as  they  will  be, 
equal ;  nor  can  any  greater  "  crash,"  or 
strain  take  place,  with  my  engine,  than 
with  the  present,  the  conditions  under 
which  the  condensement  is  discharged, 
and  the  atmosphere  met,  being  the  same. 

The  beauties  of  the  crank's  action, 
and  its  admirable  adaptation  to  the  wants 
of  the  engine,  must  be  familiar  to  W.  M. 
I  beg  him  to  observe  the  admirable  ease 
and  conformation  of  its  action  in  favour 
of  my  engine,  to  prevent  the  possibility 
of  "strain"  or  "crash."  If,  whilst  the 
crank  were  at  quarter  stroke,  the  piston 
had  to  force  out  the  condensement,  it 
would  be  travelling  at  such  speed  that 
neither  the  quantity  of  air,  nor  the 
water  would  be  sufficient  to  prevent  a 
jar.  But  let  him  calculate  the  speed  of 
the  piston  when  within  an  inch  of  the 
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termination  of  its  stroVe,  with  a  crank  of 
3  feet  6  inches  throw,  moving  with  its 
uniform  rate,  that  would  agree  with  the 

?iston  s  usual  rate  of  220  feet  per  minute, 
le  will  then  adroit  how  softly  the  air 
and  water  are  expelled  by  the  gentle 
pressure  of  the  piston. 

As  to  friction,  there  is  no  more  in  my 
engine  than  the  present,  except  the  differ- 
ence between  the  size  of  the  piston  of  my 
condensing  cylinder,  and  that  of  the  usual 
air-pump.  This  I  have  allowed  for  by 
the  most  popular  rules.  My  engine  is 
more  simple  than  the  present,  being 
composed  of  two  compartments  instead 
of  three ;  two  cylinders  and  pistons  of 
equal  size,  instead  of  two  cylinders  and 
pistons  of  different  size,  and  a  separate 
condenser.  I  have  no  valves  in  my 
second  piston,  as  in  the  present  air-pump, 
but  I  have  two  valves  to  regulate  the  in- 
jection, which  saves  the  engineer  all 
trouble.  In  a  crowded  river,  or  where 
the  speed  of  the  engine  varies  at  sea, 
this  perhaps  may  be  considered  an  ad- 
vantage. The  condensing  cylinder  en- 
gine is  not  heavier,  it  occupies  less  space , 
and  is  less  expensive  to  make ;  three  dif- 
ferent moulds  are  required  for  the  present 
engine,  but  only  one  for  mine. 

I  would  observe,  in  conclusion,  that 
nothing  is  "assumed*'  in  the  pamphlet, 
(one  of  which  I  have  left  at  1 66,  Fleet- 
street,  for  the  acceptance  of  W.  M.) 
The  facts  of  Mr.  Watt's  experiments  are 
taken  from  works  of  approved  authority, 
and  the  pages  referred  to.  If  the  prac- 
tice of  Great  Britain's  most  eminent  en- 
gineer is  wrong,  or  the  facts  incorrectly 
recorded,  I  can  take  no  blame  to  myself 
for  using  both  as  rr.y  guide.  The  dia- 
grams of  the  present  day  are  better,  or 
rather,  squarer,  than  those  of  Mr.  Watt's, 
but  as  ihese  are  obtained  by  some  loss  of 
the  effect  of  steam-pressure,  by  opening 
the  eduction  valve  earlier,  and  as  the 
sum  of  the  whole  effective  force  is  but 
very  little  better,  and  obtained  by  a  con- 
densement  below  100°,  and  as  rotative 
engines  burn  now  as  much  fuel  as 
Mr.  Watt's  (allowance  being  made  for 
using  steam  expansively,)  and  as  they  do 
not  work  beyond  the  actual  working  power 
of  Mr.  Watt's  engines,  I  conclude  there 
still  remains  as  much  loss  between  the  con- 
denser and  cylinder  vacua  of  engines  of 
the  present  day,  as  Mr.  Watt  found  by  the 
indicator  in  his,  namely,  3^1bs.  upon  the 
average.  However  "staitling,"  therefore, 


may  seem  the  statements  in  the  pam- 
phlet, science  will  not  be  frightened  at 
them,  but  calmly  investigate,  and  dis- 
passionately decide. 

If  W.  M.  be  not  thoroughly  satisfied 
with  this  reply,  I  beg  he  will  set  it  down 
to  the  greater  difficulty  I  find  in  writing', 
than  in  verbal  communication,  and  not 
to  the  defects  of  the  engine,  and  that  be 
will  in  such  case  give  me  another  oppor- 
tunity of  further  explanation. 
I  am,  sir, 

respectfully  youra, 
James  Pilbrow. 
Tottenham  Green,  Aug.  21, 1841. 
P.S.  I  see  on  the  cover  of  your  last 
Number,  a  paper  on  my  engine  announced 
by  Lowemnaphretts;  should  it  be  opposed 
to  me,  may  I  beg  your  readers  to  com- 
pare it  with  the  foregoing,  as  the  com- 
parison may,  perhaps,  render  it  unne- 
cessary for  me  again  to  occupy  your 
columns. 


ON  THE  ADMISSION  OF  AIR  TO  FUR- 
NACES.— BT  C  W.  WILLIAMS,  ESQ. 

(In  continuation  of  a  Lecture  reported  in  Meeh. 
Mag.  No.  940,  p.  118.) 

Thbre  is  a  prevailing  misapprehension 
among  practical  engineers  respecting 
the  conditions  under  which  atmospheric 
air  should  be  introduced  to  a  fur- 
nace, and  hence  a  series  of  errors  has 
arisen,  as  to  the  effect  of  such  intro- 
duction, and  the  circumstances  which 
give  it  a  useful  or  injurious  tendency. 
This  misapprehension,  alone  attributa- 
ble to  our  neglect  of  the  chemistry  of 
combustion,  has  led  us  from  one  failure 
to  another,  until  the  public  are  fairly 
tired  of  "smoke  burning"  expedients. 
Every  new  scheme  is  regarded  but  as  a 
new  piece  of  quackery,  and  the  conse- 
quence is  a  prevailing  indisposition 
towards  any  farther  efforts,  lest  they 
should  only  lead  to  further  expense 
and  disappointment. 

How,  then,  has  this  unsatisfactory 
state  of  things  arisen  ?  How  is  it  that 
we  have  become  almost  reconciled  to 
the  idea  that  the  nuisance  of  smoke  is 
irremediable,  and  a  necessary  accom- 
paniment of  the  use  of  coal  and  the 
steam  engine  ?  Here  is  the  cause ; 
practical  men,  who  have  had  the  charge 
of  constructing  our  furnaces,  have  been 
guided  by  mechanical,  rather  than 
chemical  laws,  considerations,  and  cal- 
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eolations,  and  the  public  have  been  the 
sufferers. 

But  if  it  be  true  that  "  smoke  burn- 
ing" is  either  quackery  or  ignorance, 
gas  burning  tcithout  smoke  is  assuredly 
not  so,  as  daily  experience  abundantly 
proves.  Why  then  do  we  succeed  in 
the  burning  of  gas  in  the  lamps,  yet 
fail  in  the  furnace  ?  Here  is  a  distinc- 
tion so  palpable,  that  it  is  strange  it 
should  so  long  be  overlooked.  We  do 
not  attempt  to  burn  smoke  in  the  for- 
mer, why  then  do  so  in  the  latter  ? 
But  we  endeavour  to  prevent  its  exist- 
ence in  the  lamp,  why  then  not  do  so 
in  the  furnace?  Flame,  in  the  furnace, 
and  in  the  lamp,  is  the  same  thing,  the 
material  from  which  it  is  obtained  is 
the  same  in  both  cases,  the  gases  gene- 
rated are  the  same,  the  constituents 
from  which  heat  and  light  are  produced 
are  the  same,  the  processes  of  nature, 
chemical  and  electrical,  which  consti- 
tute combustion,  are  equally  active  in 
both. 

In  what,  then,  consists  the  differ- 
ence ?  A  little  inquiry,  if  directed  in 
the  right  channel,  will  satisfy  us  that  it 
arises  solely  from  the  difference  in  the 
manner,  and  principle,  on  which  atmo- 
spheric air  is  introduced  to  the  combus- 
tible gases,  in  the  two  cases,  involving 
the  several  conditions  of  time,  place, 
temperature,  quantity,  and  diffusion; 
yet  to  none  of  these  have  practical 
men  directed  their  inquiries,  while  they 
repudiate  the  interference  of  scientific 
men,  who  would  give  their  ingenuity 
the  proper  direction.  As  these  condi- 
tions have  been  considered  in  my  trea- 
tise on  combustion,*  I  will  here  merely 
offer  some  general  observations  on 
their  practical  application  in  the  fur- 
nace. 

The  first  point  to  be  noticed,  is  the 
prevailing  inattention  to  the  admission 
of  air  for  the  uses  of  the  furnace,  be- 
yond the  fact  that  it  is  allowed  to  enter 
ad  libitum  by  the  ash-pit  and  bars,  but 
by  no  other  channel.  This  is  done 
under  the  expectation  that  nature  will 
work  out  her  own  purposes,  and  effect 
all  that  is  necessary,  by  her  own  means, 
and  in  her  own  way.  Had  this  mode 
of  reasoning  prevailed,  as  regards  gas- 
burning  in  the  lamps,  we  should,  to  this 
day,  have  been  ignorant  of  those  modes 


•  Combustion  of  Coal  Chemically  and  Practically 
considered,  with  coloured  plates.— Simpkin  and  Co. 


by  which  the  most  brilliant  lights  in 
our  rooms,  and  the  most  intense  heats 
in  our  laboratories,  are  now  obtained, 
seeing  that  they  are  exclusively  refera- 
ble to  improved  methods  for  bringing 
atmospheric  air,  and  the  combustible 
gases,  into  contact. 

With  the  view,  then,  of  obtaining 
equal  success  in  the  furnace,  as  in  the 
lamp,  we  should  ascertain  in  what  con- 
sists the  distinction,  as  to  practice, 
principle,  and  effect,  in  these  two  cases. 
Inquiry  thus  directed,  will  soon  lead  to 
satisfactory  results,  and  show  the  error 
of  directing  our  attention  to  the  mere 
mechanicalsurfaces  and  proportions  of 
boilers,  furnaces,  and  flues,  as  Tredgold, 
Armstrong,  and  others  have  done,  to 
the  neglect,  if  not  in  defiance,  of  the 
exigencies  of  nature,  in  working  out 
the  several  complex  processes  of  com- 
bustion. 

Another  point  requiring  special  at- 
tention, but  which,  in  ordinary  practice 
is  overlooked,  is,  that  in  the  use  of 
coal,  there  are  two  distinct  things,  or 
bodies  to  be  acted  on,  and  which  re- 
quire distinct  arrangements  as  regards 
the  admission  and  use  of  atmospheric 
air,  namely,  the  gaseous  matter  gene- 
rated in  the  furnace,  and  the  carbon- 
aceous, or  coky  matter,  after  such 
gases  have  been  separated  from  it; 
the  one  remaining  solid  on  the  bars, 
the  other,  carried  into  the  flues  by  the 
draught,  as  fast  as  generated. 

The  first  inference  from  these  facts 
is,  that  as  these  two  bodies  present 
such  distinctive  characteristics,  two  dis- 
tinct supplies  of  air  must  necessarily 
be  required,  and  so  to  be  managed,  that 
neither  shall  have  access  to,  or  inter- 
fere with  the  supply  intended  for  the 
other.  These  facts  seem  to  have  pre- 
sented themselves  to  the  minds  of 
many  ingenious  and  observing  men: 
their  failure,  however,  in  effecting  per- 
fect combustion,  may  be  traced  to  the 
circumstance  of  their  not  perceiving 
that  something  more  was  required  than 
the  mere  introduction  and  separation  of 
the  two  supplies  of  air,  and  that  atten- 
tion to  the  man?ter  in  which  they  were 
introduced  was  as  essential  to  success 
as  providing  the  matter. 

In  a  letter  inserted  in  the  Mechanics' 
Magazine  (vol.  xxxiv,  p.  314.,)  there 
is  a  striking  instance  of  the  want  of 
discrimination  in  this  respect,  and  of 
inattention  to  the  chemical  conditions 
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which  these  varying  modes  involve, 
and  without  which  the  union  between 
the  combustible  matter  and  the  air  can- 
not take  place.  The  result  of  this  indis- 
criminate consideration  generally  is, 
that  all  are  set  down  as  producing  the 
same  effect ;  the  faults  of  one  are  con- 
sidered as  common  to  all,  and  the 
whole  characterized  as  mere  re-inven- 
tions, in  other  forms,  of  what  has  been 
before  the  public  during  the  last 
twenty  years  j  the  writer  in  that  letter 
observes  : — 

"  With  respect  to  plans  for  burning  the 
smoke,  I  have  to  remark  that  the  chief  ob- 
jection to  them  is,  that  they  nearly  all  re- 
quire the  admission  of  a  large  quantity  of 
cold  undecomposed  atmospheric  air,  direct  to 
the  body  of  the  furnace.  Now  the  evils 
arisiog  from  the  admission  of  cold  air  to 
the  furnace-chamber  of  a  steam  engine 
boiler  are  numerous  ;  it  not  only  checks 
the  generation  of  steam  by  impinging 
against,  and  cooling,  the  heating  surface  of 
the  boiler,  but  it  also  checks  or  diminishes 
the  Telocity  of  the  draught  of  air  passing 
through  the  fire  grate,  by  lowering  the  tem- 
perature of  the  column  of  air  in  the  chimney, 
on  which  the  draught  itself  depends,  thus 
lessening  the  intensity  of  the  heat  in  the  fire- 
place, and  thereby,  in  effect,  diminishing  the 
evaporative  power  of  the  boiler." 

Now  the  whole  of  this  enumeration  of 
ingenious  results  may  belong  to  certain 
injudicious  modes  of  introducing  air, 
as  when  the  fire-door  is  opened,  but 
to  connect  them  indiscriminately  with 
the  admission  of  cold  air,  is  to  over- 
look the  distinctions  between  a  right 
and  a  wrong  mode  of  admission. 

But  to  bring  these  alleged  evils  from 
the  admission  of  cold  air  distinctly  be- 
fore us,  they  are,  1st,  that  it  "  checks 
the  generation  of  steam;"  2d,  it  "cools 
the  heating  surface  of  the  boiler ;"  3d, 
it  diminishes  the  draught  through  the 
fire-grate;  4th,  it  "lowers  the  tempera- 
ture of  the  air  in  the  chimney ;"  5,  it 
"  lessens  the  intensity  of  the  heat  in 
the  fire-place  ;"  and  6th,  it "  diminish- 
es the  evaporative  power  of  the  boiler." 
If  the  plan  and  principle  of  admitting 
air,  which  I  propose  be  attended  with 
these  results,  it  would  be  as  little  ne- 
cessary to  take  any  trouble  in  writing 
it  down,  as  it  would  be  in  puffing  it  up, 
for  it  must  soon  work  out  its  own  con- 
demnation ;  and  of  this  very  mode,  the 
writer  adds,  "  In  no  one  plan  that  I 
have  ever  met  with  is  the  almost  insur- 
mountable nature  of  the  diflfculty  more 


conspicuously  illustrated,  both  in  theory 

and  practice." 

Now  the  saving  term,  "  almost,"  re- 
lieves the  writer  from  the  charge  of 
intentionally  alleging  as  facts,  what 
are  so  susceptible  of  disproof,  and 
therefore  in  fairness  I  must  add,  that 
he  could  not  have  seen  a  large  body 
of  air  admitted  to  the  gases  of  a  fur- 
nace, on  the  mode  I  have  successfully 
adopted,  or  he  could  not  have  resisted 
the  conviction  which  his  own  senses 
must  have  forced  upon  him  in  witness- 
ing the  difficulty  absolutely  overcome, 
and  with  this  important  addition,  that 
it  is  done  on  strict  chemical  principles, 
and  in  accordance  with  the  opinions  of 
the  first  chemical  authorities  of  the 
age.  In  truth,  there  is  neither  diffi- 
culty nor  mystery  in  the  matter,  if  we 
only  examine  the  chemical  conditions 
of  combustion,  and  as  we  daily  witness 
them  in  an  ordinary  Argand  gas 
burner. 

The  following  letter  will  sufliciently 
disprove  the  most  important  of  the 
above  allegations : — 

Liverpool  and  Harrington  Water-works 
Company,  July  22,  1841. 

Dear  Sir, — When  I  bad  the  pleasure  of 
attending  your  lectures  at  the  Literary  Insti- 
tution, you  convinced  me  that  your  invention 
for  the  more  perfect  combustion  of  coal,  and 
prevention  of  smoke  was  founded  on  correct 
principles  ;  bat  I  must  confess,  I  had  no  idea 
you  would  be  enabled  to  carry  them  out  so 
very  successfully  as  you  have  done,  at  the 
company's  station  in  Soho- street.  I  have 
lately  had  many  inquiries  on  the  subject,  and 
have  invariably  invited  the  parties  to  visit  the 
works,  and  judge  for  themselves;  and  I  have 
pleasure  in  stating,  that  one  and  all  have  ex- 
pressed themselves  not  only  much  pleased, 
hut  astonished,  at  seeing  the  fire  loaded  with 
coal,  and  instead  of  a  dense  smoke  issuing 
from  the  chimney,  (as  is  usually  the  ca«e,) 
finding  that  which  is  generally  made  into 
smoke  a  beautiful  flame,  giving  out  an  intense 
beat,  and  thus  saving  fuel.  Since  the  adop- 
tion of  your  plan,  although  we  use  less  coal, 
we  have  a  large  increase  in  the  quantity  of 
steam. 

I  am,  dear  Sir,  your  obedient  servant, 

Thomas  Thompson,  Manager. 
To  C.  W.  Williams,  Esq. 

Fearing  to  occupy  too  much  of  your 
space,  with  your  permisson  I  will  con- 
clude these  observations  at  another  op- 
portunity. 

I  am,  Sir,  yours,  &c. 

C.  W.  Williams. 

Liverpool,  Auyuit  20,  1841. 
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SIMPLE     METHOD     OF  TRANSFERRING 
DAGUERREOTYPE  IMPRESSIONS. 

Sir, — Allow  me,  through  the  medium 
of  your  pages,  to  publish  a  method  I  have 
discovered  of  transferring  the  impres- 
sion of  a  daguerreotype  plate  to  paper. 
I  send  you  an  imperfect  specimen,  by 
which  you  will  see  that  the  impression 
is  distinct,  though  pale,  but  so  perfect, 
that  it  will,  like  its  original,  bear  a 
strong  magnifying  power.  The  process 
is  very  simple,  and  merely  consists  in 
pressing  a  piece  of  black  or  dark  paper 
covered  with  some  glutinous  wash, 
upon  the  daguerreotype  plate  ;  the  de- 
posit of  mercury  forming  the  lights, 
comes  off  with  the  paper  when  dry. 
The  impression  the  reverse  of  the 
daguerreotype  is,  of  course,  a  correct 
picture  of  the  object. 

This  method,  though  yet  imperfect, 
and  producing  a  picture  inferior  to  the 
original,  may  be  useful  for  preserving 
views  which  are  not  worth  keeping,  at 
the  cost  of  a  silvered  plate,  and  they 
may  be  inserted  in  a  book,  not  being 
liable  to  obliteration  by  the  touch,  as 
the  original. 

Your  obedient  servant, 
George  Edwards. 

Lowefitoff  Harbour,  Aug.  26,  1841. 

(The  specimen  sent  us  by  Mr.  Ed- 
wards, and  which  he  calls  imperfect, 
shows  at  least  that  the  process  is  per- 
fect, as  well  as  simple  j  the  only  objec- 
tion that  we  perceive,  arises  from  the 
gloss  of  the  paper,  which  might,  per- 
haps, be  removed  by  some  deadening 
wash.— Ed.  M.  M.) 


ELECTRICITY  —  THUNDER  STORM  AT 
LIVERPOOL  —  CONDUCTORS,  &C.  BY 
HENRY  DIRCKS,  ESQ. 

Sir,— Whatever  is  not  of  common  or 
self-evident  benefit  to  the  community 
at  large,  is  too  apt  to  be  viewed  with 
indifference,  and  to  be  allowed  to  fall 
into  neglect.  Often,  the  very  individu- 
als who  are  loudest  to  acknowledge 
how  wonderful  nature  is  in  all  her 
works,  see  too  indistinctly  the  actual 
value  of  minute  investigations  into 
natural  phenomena.  The  electrician, 
till  lately,  was  considered  as  versed 
merely  in  a  kind  of  philosophical  sport, 
a  species  of  natural  magic,  most  enter- 
taining, though  otherwise  valueless. 
The  subject  of  electrical  action,  taking 


the  term  in  its  fullest  sense,  is  one 
which,  in  the  hands  of  modern  experi- 
mentalists, has  grown  to  vast  import, 
ance,  opening  to  view  a  wide  field  of 
curious  instruction,  and  singularly 
beautiful  phenomena  for  future  adapt- 
ation to  useful  ends.  Its  range  in  che- 
mistry, mechanics,  and  the  fine  arts 
is  already  pretty  well  understood,  and 
as  a  benefit  for  the  preservation  of  life 
and  property  it  has  long  been  urged  on 
public  attention,  though,  as  we  shall 
presently  perceive,  without  producing 
the  desired  effect  to  the  extent  that 
might  be  hoped  for  in  these  days  of 
refinement  and  intelligence.  Desirable 
and  acknowledged  improvements  are 
tardily  adopted,  of  which  innumerable 
instances  might  easily  be  adduced, 
were  it  requisite,  but  scarcely  any  per- 
haps, more  glaring,  because  so  inex- 
pensive and  beneficial,  need  be  named, 
than  the  scarcity  of  lightning  con- 
ductors to  our  public  buildings,  and  in 
particular,  to  sacred  edifices,  with  their 
lofty  spires,  most  invitingly  situated  to 
attract  the  electric  fluid  from  the  over- 
hanging thunder  cloud.  It  is  a  merci- 
ful piece  of  providence  that  we  are  not 
visited  by  more  continuous  and  violent 
thunderstorms  than  those  which  usually 
occur.  Few,  indeed,  of  our  elevated 
buildings  could  escape,  being,  as  they 
are,  unprovided  for  such  an  emergency, 
so  much  so,  indeed,  that  it  might  rather 
be  a  studied  effort  to  make  them  objects 
for  utter  destruction,  so  ill-adjusted 
and  contrived  are  most  of  our  church 
spires. 

Let  us  take  a  notable  example  of  this 
insufficient  protection,  illustrated  in  the 
late  fearful  destruction  of  two  church 
spires  in  Liverpool. 

On  Tuesday,  the  21th  of  August 
about  two  o'clock  in  the  morning,  this 
town  was  visited  by  a  dreadful  thunder 
storm,  which  at  that  early  hour,  while 
all  else  was  hushed,  raged  with  awful 
impetuosity.  Two  distinct  peals  of 
thunder  were  remarked,  and  two  evi- 
dences of  the  effects  of  the  storm  stand 
as  warning  monuments  at  either  end 
of  the  town  to  mark  the  destructive 
power  of  that  element  which  can  only 
pass  harmless  by  complete  and  per- 
fect good  conductors.  These  churches 
are  fc»t.  Martin's  in  the  Fields,  at  the 
North  end,  and  St.  Michael's  at  the 
South  end  of  the  town;  the  former, 
not  surrounded  by  many  buildings,  but 
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in  the  immediate  neighbourhood  of 
one  of  the  highest  chimneys  :  and  the 
latter,  in  the  very  heart  of  a  populous 
district,  and  which,  being  more  shat- 
tered than  the  other,  (while  both  have 
suffered  sufficiently  to  warrant  the 
taking  down  of  a  large  portion,)  the 
description  of  this  will,  in  the  main 
points,  suffice  for  both. 

The  spire  of  St.  Michael's  has  al- 
ways been  justly  considered  one  of  the 
most  beautiful  of  these  structures  in 
the  town ;  its  summit  is  octangular, 
terminating  in  a  capital,  from  which,  to 
the  ground,  it  measures  201  feet.  The 
church  altogether  has  cost  upwards  of 
£45,267.  Its  spire  is  now,  as  may  be 
judged  from  the  annexed  sketch  A,  but 


N.  W.  view. 

u  a  thunder-splintered  pinnacle."  The 
Journalists,  in  noticing  this  sad  disas- 
ter, observe,  that  "the  lightning  ap- 
pears to  have  struck  the  spire  near  the 
top."  As  far  as  appearances  go,  this 
can  readily  be  understood;  but  the 
most  rational  conclusion  is,  that  the 
cross  and  ball  which  crown  its  top 
received  the  first  shock,  transmitting 
it  by  the  iron  rod,  a,  6,  in  the  sec- 
tional view,  B,  passing  through  the 
masonry  forming  the  apex  of  the  spire, 
and  which,  being  uninjured,  will  ap- 
pear not  to  have  encountered  the  fluid 
which  elsewhere  has  rived  the  solid 
stone.    Supposing  the  termination  of 


the  iron  stay  at  a  b,  the  only  next  di- 
rect course  would  be  to  the  iron  clamps 
which  bind  the  masonry  throughout 
the  remaining  length  of  the  octagonal 
portion  of  the  spire;  these  clamps 
were  the  only  metallic  conductors  it 
could  meet  with,  and  its  attraction  for 
a  metallic  course  appears  to  have  been 
so  prodigious,  that  it  has  ripped  its 
way  through  every  impediment,  in  its 
usual  tortuous  zig-zag  direction,  down 
to  the  base,  where  it  may  have  taken 
an  internal  course,  passing  through, 
and  splitting  the  tower,  doing  infinite 
damage.  Here,  still  making  towards 
the  best  conductors,  it  seems  to  have 
turned  towards  the  east  side,  where  it 
would  find  a  ready  passage  among  the 
clock-work  there,  men,  in  making  its 
egress  lower  down,  it  has  forced  out!  a 
large  stone  beneath  the  clock,  on  the 
pedestal,  probably  attracted  by  some 
leading.  The  works  thus  deranged, 
and  the  bell  displaced  either  immedi- 
ately by  the  electric  fluid,  or  other- 
wise by  the  stone-work  falling,  the 
clock  has  stopped  at  20  minutes  past 
two,  the  exact  time,  no  doubt,  of  the 
accident. 

The  occurrence  here  detailed  is 
simply  dependent,  in  all  its  particulars, 
on  the  chain  of  good  and  imperfect 
conductors  presented  by  the  object  of 
destruction,  possibly  rendered  a  still 
easier  prey  by  previous  dampness  of 
the  free-stone  of  which  it  is  built ;  the 
effect  of  this  being  to  facilitate  the 
progress  of  the  electric  fluid  over  a 
greater  space  of  bad  conducting  sur- 
face. But  who  can  estimate  the  vio- 
lent disruptive  power  of  acres  of  elec- 
trified clouds,  discharging  their  whole 
artillery  on  one  point,  with  ungovern- 
able impetuosity  ?  The  tonitru  and 
fulgur,  tne  noise  and  lightning,  on  this 
occasion,  have  been  described  as  sub- 
limely terrific,  the  lightning  vividly 
illuminating  the  firmament,  and  the 
reverberating  peals  of  thunder,  at- 
tended, as  it  were,  with  the  shock  of 
an  earthquake:  it  is  next  to  a  mira- 
cle that  the  spire  has  so  far  withstood 
the  blast  as  not  to  have  fallen.  The 
whole  stones  and  fragments  blown  out 
by  the  successive  explosions  in  the 
passage  of  the  electric  fluid,  have  done 
no  mischief  of  consequence;  some 
have  been  projected  to  a  distance  in 
the  churchyard,  where  they  lie  em- 
bedded in  the  grass-plot,  others  have 
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fallen  on  the  roof,  breaking  only  the 
slates ;  others,  the  nagging  beneath. 

The  fluid,  in  its  passage,  has  left  a 
blm'sh  discolouration,  which  distinctly 
marks  its  course.  The  thunder  was 
immediately  followed  by  deluging  tor- 
rents of  rain  pouring  forth  from  the 
clouds  in  a  complete  flood,  inundating 
all  the  lower  parts  of  the  town. 

After  accidents  of  such  consequence, 
bearing  a  distinct  character,  and  no 
ways  dubious  or  doubtful,  but  in  strict 
accordance  with  long  acknowledged 
theory,  it  becomes  a  matter  worthy  of 
6erious  inquiry,  whether  the  protection 
afforded  by  lightning  conductors  is 
not,  in  all  cases,  but  especially  for 
church  spires,  particularly  advisable. 
What  would  have  been  the  expense  of 
a  continuous  metal  rod,  as  a,  B,  in  the 
sectional  sketch  of  201  feet,  in  com- 
parison of  the  time,  cost,  trouble,  and 
annoyance,  of  taking  down,  and  re- 
building, this  once  noble  spire,  now 
shattered,  and  in  danger  of  toppling 
over  on  to  the  body  of  the  church  r 
A  great  public  thoroughfare  is  obliged 
to  be  blockaded  in  consequence,  and 
the  greatest  fears  are  entertained  lest 
ever  so  moderate  a  eale  should  blow. 

The  utmost  pains  nave  been  taken  to 
furnish  our  navy  with  lightning  con- 
ductors. Marine  lightning  rods  are  of 
acknowledged  utility,  there  being  un- 
doubtedly a  greater  chance  in  a  mi- 
gratory course,  than  in  a  stationary 
situation,  of  encountering  the  dreaded 
enemy.  But  still,  as  long  as  their  uti- 
lity remains  undisputed,  and  as  long  as 
the  mode  of  their  construction  is  both 
cheap  and  simple,  it  is  surely  highly 
reprehensible  that  so  few  lofty  edifices 
are  supplied  with  these  safe-guards.  It 
is  a  vulgar  error  that  an  iron  rod  at- 
tracts a  thunder  cloud,  under  the  idea 
that  the  cloud  so  attracted  might  other- 
wise have  passed  away.  It  certainly 
does  attract  the  electric  fluid  from  the 
cloud  when  present ;  but  its  presence,  it 
may  fairly  be  presumed,  is  very  rarely 
dependant  on  that  of  the  thunder  rod. 
The  thunder  cloud  makes  its  appearance 
impelled  by  some  unknown  cause  to  a 
particular  quarter,  and  will  strike  the 
summit  of  the  nearest  object,  high  or 
low,  that  is  in  its  immediate  vicinity— 
the  tree,  the  passenger,  the  cattle  or  the 
cottage.  I  have  seen  one  of  a  range  of 
new  small  houses  struck  by  lightning, 
while  only  a  very  few  yards  from  a 


church  with  a  moderately-high  steeple, 
and  in  the  neighbourhood  of  trees  and  a 
number  of  buildings,  so  that  it  is  erro- 
neous to  suppose  that  the  loftiest  ob- 
jects are  the  only  ones  in  danger, 
though  it  is  unquestionably  more  com- 
mon. A  thunder  cloud  passing  over  a 
large  town,bristled  ovcrwith  conductors 
from  castle,  church,  mansion  and  cot- 
tage, would  doubtless  lose  somewhat  of 
its  intensity,  but  to  imagine  it  would 
move  east,  west,  north  or  south,  under 
the  spell  of  any  single  conductor,  is 
supposing  an  attractive  influence  in  the 
protruding  point  of  a  metal  rod  elevated 
some  50  or  100  feet  above  the  earth's 
surface,  which  it  may  very  reasonably 
be  suspected  does  not  actually  exist, 
more  particularly  in  this  climate,where 
the  frequency  and  violence  of  atmo- 
spheric electricity  is  rarely  experienced. 
We  are  still,  however,  sufficiently  alive 
to  the  devastating  effects  of  the  electric 
fluid  in  its  most  accumulated  and  active 
state  to  feel  satisfied  of  the  necessity  of 
adopting  an  ever-ready  channel  for  its 
safe  transmission,  so  that  when  our  va- 
riable atmosphere  is  favourable  for  the 
mysterious  exhibition  of  the  thunder 
storm  with  all  its  attendant  horrors,  our 
protected  buildings  may  pass  unscathed 
by  the  threatening  thunder  bolt. 

Manchester,  August,  1841. 

MECHANICAL  DRAWING. 

We  welcomed,  in  a  recent  Number,  the  ap- 
pearance of  Part  I.  of  a  Hand-book,  by  Mr. 
Wilme,*  which  appeared  to  have  for  its  ob- 
ject to  supply  that  general  desideratum — a 
good  lesson-book  for  tyros  in  mechanical 
drawing  ;  but,  on  looking  through  the  speci- 
men before  us,  we  can  hardly  say  it  comes  up 
to  the  idea  we  had  formed  of  it.  It  seems 
intended  to  be  simply  a  collection  of  styles  of 
lettering  and  ornamenting  plans,  maps,  &r. : 
indeed,  the  author  avows  that  his  chief,  if  not 
sole  object  is,  to  supply  engiueers  and  sur- 
veyors with  a  hand-book  to  which  they  can 
readily  refer  for  whatever  may  be  required  in 
constructing  their  plans  and  drawings,  tcith- 
out  the  tedium  of  designing.  Now,  certainly, 
it  is  not  this  which  is  so  much  wanted,  as  a 
book  which  would  teach  persons  to  design  for 
themsehes.  Perhaps  Mr.  Wilme  may  yet  en- 
large the  plan  of  his  work,  so  as  to  accom- 
plish both  purposes.  So  far  as  it  goes  it  is 
deserving,  however,  of  every  commendation. 


*  A  Hand-book  for  Plain  and  Ornamental  Map- 

fing,  and  Engineering  Drawing,  Sic.   By  Benjamin 
'.  Wilme,  C.  E,    Five  Plates ;  4to. ;  London : 
W»ale. 
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SPECIFICATIONS  OF  RECENT  ENGLISH  PATENTS. 


The  styles  selected  exhibit  a  great  deal  of 
taste,  and,  in  several  instances,  no  small 
degree  of  originality. 


ABSTRACTS  OF  SPECIFICATIONS  OF  ENGLISH 
PATENTS  RECENTLY  ENROLLED. 

%•  Patentees  wishing  for  more  full  abs. 
tracts  of  their  Specifications  than  the  present 
regulations  of  the  Registration  Offices  will  ad- 
mit of  our  giving,  are  requested  to  favour  us 
with  the  loan  of  their  Specifications  for  that 
purpose. 

Phillip  William  Phillips,  of  Cla- 
rence-place, Bristol,  Gentleman,  and 
William  BishopPbbk,  ofBroad-strbet, 
Bristol,  Wine  Merchant,  for  improve- 
ments in  four-wheeled  carriages.  Enrolment 
Office,  August  15,  1841. 

These  improvements  apply  to  such  four- 
wheeled  carriages  as  have  two  bodies  capable 
of  independent  irotioo.  The  two  bodies  are 
connected  together  by  the  followiag  locking 
apparatus  : — On  the  under  part  of  the  hind 
body  there  is  a  circular  hoop  or  plate  ;  a  cir- 
cular strap  embraces  and  turns  freely  upon 
this  hoop,  being  kept  in  position  by  two 
rings  fixed  on  the  upper  end,  and  under  sur- 
faces of  the  hoop.  One  end  of  a  short  pole, 
or  bar,  is  fastened  to  the  strap,  while  its 
other  end  is  attached  beneath  the  fore  body  ; 
So  that  when  the  fore-boiiy  turns  in  passing 
round  a  curve  on  the  road,  it  describes  a  por- 
tion of  a  circle,  the  centre  of  which  corres- 
ponds with  the  middle  of  the  hoop. 

The  locking  motion  does  not  range  through 
the  circle,  but  is  limited  by  a  stop  on  the 
strap  coming  in  contact  with  two  stops  on 
the  rings.  Two  other  modifications  of  lock- 
ing apparatus  are  also  described,  but  they  do 
not  differ  greatly  from  the  foregoing. 

William  Edward  Newton,  of  Chan- 
cery-lane, Mechanical  Draftsman, 
for  improvements  in  obtaining  a  concentrated 
extract  of  hops,  which  the  inventor  denominates 
M  Humuline."  (A  communication.)  Petty 
Bag  Office,  August  15,  1841. 

The  hops  are  dried  till  brittle  in  an  oven 
heated  to  86°  Fahrenheit,  and  are  then  passed 
through  a  coarse  sieve ;  this  powder  is  placed 
in  a  close  cylinder  and  covered  with  alcohol 
to  a  depth  of  \\  inches  and  submitted  to 
pressure  for  twenty-four  hours.  The  alcoholic 
tincture  is  then  drawn  off  into  a  tub.  and  the 
powdered  hops  washed  repeatedly  in  water 
till  no  further  extract  remains  in  them. 

The  alcoholic  tincture,  and  the  essential  oil 
which  is  combined  with  it,  is  placed  in  a 
water-batb,  and  the  alcohol  driven  off,  which 
leaves  the  essential  oil  remaining  behind  in 
the  form  of  a  brownish-yellow  resin  covered 
with  a  yellowish  watery  extract.  This  ex- 
tract is  added  to  the  aqueous  solution,  and 
evaporated  by  an  open  fire  to  the  consistence 


of  syrup ;  it  is  then  removed  to  the  water- 
bath  and  evaporated  to  a  nearly  solid  extract. 
This  extract  is  added  to  the  resinous  matter 
of  the  alcoholic  tincture  in  a  warm  state, 
and  the  compound  thus  produced  is  the 
"  Humuline,"  2  lbs.  of  which,  are  equal  in 
use  to  6  lbs.  of  hops. 

Another  mode  is  to  place  hops  either 
powdered  or  whole  in  a  closed  vessel,  and  ex- 
pose them  to  the  action  of  steam,  when  a 
liquid  extract  is  obtained,  which,  by  evapo- 
ration, may  be  converted  into  "  Humuline.'' 

The  claim  is  to  the  methods  herein  de- 
scribed, of  making  or  producing  a  concen- 
trated extract  of  hops. 

James  Ransoms  and  Charles  May, 
of  Ipswich,  Suffolk,  Machine-makers, 
for  improvements  in  the  manufacture  of  rail- 
way chairs,  railway  and  other  pins  or  bolts,  and 
in  wood  fastenings  and  tree-nails.  Enrolment 
Office,  August  15,  1641. 

These  improvements  in  the  manufacture  of 
railway  chairs,  consist  in  the  employment  of 
metal  side  plates  in  the  sand  mould  in  which 
the  chuir  is  cast ;  and  also  in  using  metal 
cores  for  the  cavity  in  the  chair  which  re- 
ceives the  rail. 

The  second  improvement,  relating  to  the 
manufacture  of  wooden  pins  or  bolts,  consists 
in  forcing  them  into  moulds,  (which  are  cylin- 
drical tubes  slightly  tapered  towards  the 
mouth,)  and  submitting  them  while  under 
compression,  to  the  action  of  heat,  until  the 
natural  elasticity  of  the  wood  is  sufficiently 
overcome.  The  pins  will  then  retain  the 
form  thus  given  them  until  driven  into 
damp  sleepers,  when  the  moisture  will  cause 
them  to  swell,  and  they  will  become  firmly 
fixed  therein.  The  wood  fastenings  and  tree- 
nails are  treated  in  a  similar  manner. 

The  claim  is — 1 .  To  the  mode  of  casting 
railway  chairs  by  means  of  metal  side  sur- 
faces in  sand  moulds,  with  metal  or  other 
cores  as  described. 

2.  To  the  mode  of  casting  railway  chairs, 
by  applying  metal  cores  as  described. 

3.  To  the  mode  of  manufacturing  railway 
and  other  pins  or  bolts,  and  wood  fastenings 
and  tree-nails,  by  forcing  them  into  moulds 
so  formed  as  to  retain  them  under  compres- 
sion till  the  elasticity  of  the  wood  is  suffi- 
ciently overcome. 

4.  To  the  mode  of  manufacturing  railway 
and  other  pins  or  bolts,  and  wood  fastenings 
and  tree-nails,  by  subjecting  them  to  heat, 
when  under  compression  in  moulds  as  de- 
scribed. 

James  Whitelaw  and  George  White- 
law,  of  Glasgow,  Engineers,  for  a  new 
mode  of  propelling  vessels  through  the  water, 
with  certain  improvements  in  the  steam-engine 
when  used  in  connection  therewith,  part  of 
which  improvements  are  applicable  to  other 
purposes.  Enrolment  Office,  August  16, 1841. 
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This  new  mode  of  propelling,  consists  io 
forcing  air  through  openings  in  the  bottom 
of  the  vessel,  which  passes  in  divided  cur- 
rents along  channels  or  spaces  inclining  up* 
ward  from  the  bottom  of  the  vessel  toward 
the  stern,  where  it  escapes  at  the  surface  of 
the  water.  The  propelling  power  is  derived 
from  the  buoyancy  of  the  air — the  force 
which  it  gives  out,  as  it  expands  in  its  pas- 
sage to  the  surface  of  the  water — and,  the 
force  from  reaction  which  is  communicated  to 
the  vessel  as  the  air  escapes.  In  order  to 
back  the  vessel,  the  air  is  forced  out  through 
pipes  directed  towards  the  bow  of  the  vessel. 

The  improved  steam-engine  consists  of  a 
horizontal  cylinder  through  the  centre  of 
which  a  main  shaft  passes,  carrying  two 
vibrating  vertical  fans,  which  together  fill  the 
diameter  of  the  cylinders,  and  greatly  re- 
semble a  Bramah's  pump.  On  one  side  of 
this  cylinder,  is  another  of  equal  size  and 
similarly  constructed,  which  forms  the  air- 
pump  for  propelling  the  vessel,  while  on  the 
opposite  side  is  the  air-pump  of  the  steam- 
engine.  The  shafts  are  all  connected  so  as 
to  move  together.  On  admitting  steam  to 
the  engine,  the  fans  make  a  vibratory  move- 
ment, each  motion  of  the  air-pump  forcing  a 
portion  of  air  into  the  channel  before  men- 
tioned, along  which  it  passes  in  broken  cur- 
rents, which  the  patentees  consider  more  ad- 
vantageous than  a  continuous  current  of  air. 

William  Scamp,  of  Charlton-Ter- 
race,  Woolwich,  Surveyor,  for  an  ap- 
plication of  machinery  to  steam  vessels,  for 
the  removal  of  sand,  mud,  soil,  and  other 
matters  from  the  sea,  rivers,  docks,  harbours, 
and  other  bodies  of  water.  Enrol  ment  Office, 
August  16,  1841. 

An  agitator,  consisting  of  a  barrel  studded 
with  long  spikes,  is  supported  by  side  rods, 
the  ends  of  which  are  jointed  on  a  shaft  geared 
to  the  engine-shaft,  and  extending  across 
the  vessel,  so  as  to  admit  of  the  agitator's 
rising  and  falling  according  to  the  inequalities 
of  the  ground.  Two  endless  chains  proceed- 
ing from  the  latter  shaft  work  round  pulleys 
on  the  axis  of  the  agitator,  and  give  it  a 
rapid  motion  whereby  the  sand,  mud,  &c. 
become  mixed  with  the  water,  and  are  carried 
away  by  it.  When  out  of  use  the  agitator  is 
raised  up  by  a  chain  and  windlass. 

The  claim  is  to  the  mode  of  applying  ap- 
paratus or  machinery,  to  the  propelling  ma- 
chinery of  steam-vessels,  for  the  purpose  of 
produciug  a  rotary  motion  in  the  agitator,  so 
as  to  stir  up  the  mud  or  other  matters,  and 
thus  cause  them  to  mix  with  the  surrounding 
water. 

William  Samuel  Henson,  formerly 
of  Allek-strret,  Lambeth,  but  now  of 
New  City  Chambers,  London,  Engi- 
mker,  for  certain  improvements  in  steam  en- 
gines.   Petty  Bag  Othee,  August  16,  1841. 


In  this  high  pressure  condensing  steam- 
engine,  the  steam  chambers  are  each  furnish- 
ed with  an  escape-valve  closed  by  a  spring ; 
these  valves  are  kept  shut  by  rods  and  levers 
worked  by  cams  on  the  main  shaft,  the  pres- 
sure of  which  is  withdrawn  when  the  valves 
are  to  be  permitted  to  open.  Thus,  supposing 
the  piston  to  be  near  the  completion  of  its 
downward  stroke,  the  pressure  is  removed  from 
the  upper  escape-valve,  when  the  steam  forces 
it  open,  and  rushes  out  until  the  steam  within 
the  cylinder  is  reduced  to  a  slight  excess 
above  atmospheric  pressure,  when  the  spring 
closes  the  valve  :  the  upper  eduction-valve  is 
now  opened,  and  the  remainder  of  the  steam 
passes  into  the  condenser.  The  piston  then 
makes  its  upward  stroke,  and  the  opposite 
set  of  valves  act  io  a  similar  manner. 

The  engine  is  furnished  with  two  con- 
densers, each  having  a  valve  at  the  top  opened 
by  rods  worked  by  the  engine ;  and  also  a 
valve  at  bottom  kept  shut  by  a  spring,  but 
opening  into  a  casing,  which  communicates 
by  a  valve  opening  outwards  with  a  cold 
water  tank.  Each  condenser  is  provided  with 
a  jet,  and  is  enclosed  in  a  separate  cistern, 
having  a  side  valve  for  the  admission  of  cold 
water,  and  two  valves  in  its  base  through 
which  the  water  is  conveyed  into  the  casing, 
and  thence  back  into  the  cold-water  tank. 
At  the  termination  of  a  stroke,  the  steam  is 
admitted  through  the  eduction-pipe  into  a 
chamber  above  the  condensers;  the  upper 
valve  of  one  of  the  condensers  being  opened, 
the  steam  enters  and  forces  out  the  conden- 
sation water  of  the  previous  stroke  through 
the  lower  valve,  escaping  with  it,  until  the 
steam  in  the  chamber  is  in  equilibrium  with 
the  atmosphere,  when  the  spring  closes  the 
lower  valve. 

The  upper  valve  of  the  other  condenser  is 
now  opened,  and  the  remainder  of  the  steam 
admitted  and  condensed  by  the  injection  of 
cold  water,  producing  a  partial  vacuum  within 
the  condenser.  During  these  operations,  the 
cistern  of  the  latter  condenser  is  filled  with 
water,  while  the  former  is  empty.  Towards 
the  termination  of  the  succeeding  stroke,  the 
water  is  allowed  to  rnn  off  from  the  latter 
cistern,  by  opening  its  lower  valve,  and  the 
jet  is  turned  off :  at  the  same  time  cold  water 
is  admitted  into  the  cistern  of  the  first  con- 
denser and  its  jet  turned  on.  The  same  ope- 
rations as  before  then  take  place,  the  order 
of  the  condensers  only  being  reversed. 

In  order  to  guard  against  explosion,  the  pa- 
tentee places  a  governor  on  the  top  of  the  steam 
boiler,  which  is  connected  with  the  safety- 
valve  by  a  long  lever,  in  such  a  manner,  that 
while  the  engine  is  at  work,  and  the  governor 
in  motion,  the  safety-vnive  is  closed,  but  as 
soon  as  tbe  engine  stops,  the  governor  opens 
the  safety-valve  and  lets  off  the  steam. 

The  claim  is— 1.  To  tbe  application  to 
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the  cylinder  of  a  steam-engine  using  a  con- 
denser, or  to  the  passages  between  the  cy- 
linder of  a  steam-engine  and  its  condenser, 
of  an  apparatus  of  the  nature  of  that  de- 
scribed, so  as  to  permit  the  escape  from  the 
cylinder,  or  from  the  steam  passages  be- 
tween the  cylinder  and  the  condenser,  during 
a  very  short  interval  of  time  near  the  termi- 
nation of  each  stroke,  of  so  much  steam  as 
will  leave  the  remainder  of  the  steam  within 
the  cylinder,  but  little  above  atmospheric  pres- 
sure, and  condensing  that  remainder  by  the 
means  ordinarily  used  in  condensing  engines. 

2.  To  the  clearing  the  condensers  of  steam- 
engines,  in  which  high-pressure  steam  is 
used,  by  the  application  to  that  purpose  of 
part  of  the  force  by  which  steam,  used  in 
such  engines  exceeds  the  pressure  of  the  at- 
mosphere, when  combined  with  condensers, 
at  intervals  immersed  in  water,  as  described. 

3.  To  the  application  of  a  governor  to  the 
safety-valve  of  steam-engine  boilers,  by  which 
the  safety-valve  is  raised  when  the  engine  is 
at  rest. 

John  Collard  Da  ark,  of  Elm-tree- 
road,  St.  John's  Wood,  Land  Sur- 
veyor, for  improvements  in  scales  used  in 
drawing  and  laying  down  plans.  Enrolment 
Office,  August  18,  1841.  The  paper  which 
is  to  be  drawn  upon,  is  to  be  cemented  on 
linen  or  cotton  cloth  with  a  solution  of  India- 
rubber.  From  this  paper  a  strip  is  then  to 
be  cut,  and  divided  according  to  the  intended 
work,  like  the  scales  in  ordinary  use. 

In  order  to  use  this  scale,  it  is  affixed  to  a 
straight-edge  or  holder,  and  the  offset  scale  is 
provided  atone  end  with  a  small  metal  frame 
which  works  against  the  edge  of  the  holder. 

The  claim  is  to  the  modes  herein  described 
of  constructing  paper  scales,  with  apparatus 
for  applying  the  same  in  drawing  and  laying 
down  plans ;  whereby  the  scales,  and  the 
plans  laid  down  from  the  same,  will  be  liable  to 
the  same  effects  of  expansion  and  contraction. 

Moses  Poole,  of  Lincoln's-inn, 
Gentleman,  for  improvements  in  tanning 
and  dressing,  or  currying  skins,  (a  communi- 
cation.)  Enrolment  Office,  August  22,  1 84 1 . 

The  fresh  skins,  in  the  green  state,  are 
soaked  in  water  48  hours,  after  which,  they 
are  placed  in  a  kind  of  fulling  mill,  consist- 
ing of  a  frame,  in  which  there  are  a  number 
of  rammers,  and  beneath  them  is  a  moveable 
case,  in  which  the  skins  are  put,  and  sub- 
jected to  the  action  of  the  rammers  for  an 
hour.  The  skins  are  then  taken  to  another 
vessel,  containing  a  series  of  revolving  beat- 
ers, the  skins  and  the  liquor  in  which  they 
are  immersed  being  placed  at  the  bottom  of  it. 


After  the  skins  have  been  beaten  for  some 
time,  the  temperature  is  raised  to  40°  or  50° 
Fahr.,  by  the  admission  of  steam ;  they  are 
then  removed  to  another  vessel,  and  sub- 
jected to  a  running  stream  of  luke-warm 
water  for  24  hours.  In  order  to  act  upon 
the  skins  more  expeditiously,  lime-water  is 
used  instead  of  the  lime-milk  usually  em- 
ployed. 

The  skins  are  next  passed  through  a  ma- 
chine consisting  of  a  pair  of  rollers,  one  of 
which  carries  a  cutter;  this  cutter  acts  upon 
the  hairy  side  of  the  skin,  removing  all  the 
hair,  and  equalising  the  thickness  of  the 
skin.  Having  been  thus  prepared  for  the 
tanning  process,  the  skins  are  again  placed 
in  the  fulling  apparatus,  and  worked  in  luke- 
warm water,  and  then  removed  to  the  second 
apparatus,  and  saturated  for  several  hours 
with  weak  tanning  liquor.  They  are  then 
piled  up  for  a  couple  of  hours,  after  which 
they  are  placed  in  stronger  liquor,  and  are 
removed  once  a-day,  for  the  first  three  days, 
after  which,  they  are  left  till  sufficiently  sat- 
urated, being  fulled  once  in  every  48  hours. 

After  being  tanned,  the  skins  are  rubbed 
over  with  oil  and  tallow,  and  placed  in  a 
cylinder,  from  the  inner  surface  of  which,  a 
number  of  pegs  project ;  the  cylinder  is 
made  to  revolve  for  about  half-an-hour, 
when  the  fatty  matter  will  have  been  ab- 
sorbed, and  the  skins  may  be  stretched,  dried, 
and  finished,  in  the  usual  way. 

Thomas  "William  Booker,  of  Melin 
Griffiths  Works,  near  Cardiff,  Iron 
Master,  for  improvements  in  the  manu~ 
facture  of  iron. — Enrolment  Office,  August 
21,  1841. 

For  the  purpose  of  converting  cast  iron 
from  its  crude  state,  into  wrought  or  mal- 
leable iron,  an  open  refinery,  or  furnace,  is 
connected  with  a  reverberatory,  or  puddling 
furnace,  by  a  passage  which  terminates  in 
its  neck.  The  refining  furnace  having  been 
sufficiently  heated,  a  charge  of  about  9  cwt. 
of  cast-iron  is  thrown  in,  and  melted  down 
in  the  ordinary  way ;  when  the  refining 
process  is  complete,  the  whole  charge  of 
metal  is  run  off  into  the  puddling  furnace, 
previously  heated  to  a  proper  degree.  The 
iron  is  then  puddled  in  the  usual  manner,  and 
divided  into  lumps  or  balls  of  a  convenient 
size,  which  are  passed  to  the  rolling  cylin- 
ders, &c.  to  be  fiuished. 

The  principal  novelty  in  the  process  con- 
sists in  causing  the  heated  metal  of  the  re- 
fining furnace  to  pass  directly  into  a  puddling 
furnace  without  being  permitted  to  become 
cold. 
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blaxland's  patent  sub-marine  propeller. 

The  disadvantages  attending  the  use  been  supposed  to  be  at  least  one-third ; 
of  the  paddle-wheel  are  now  so  gene-  so  that  the  gain  of  the  propeller  ap- 
rally  acknowledged,  that  a  substitute,  pears  to  attest  not  only  its  own  excel- 
wholly  free  from  its  defects,  is  become 
an  acknowledged  desideratum.  The 
numerous  attempts  which  of  late  have 
been  made  to  supersede  it,  plainly  evi- 


dence the  prevailing  sense  of  its  im- 
perfections. 

These  attempts  have  long  tended, 
and  now  have  become  almost  entirely 


lence  but  the  accuracy  of  this  estimate. 

These  trials  were  made  in  the  J  ant, 
a  whaling  boat  of  27  feet  in  length, 
5  feet  3  inches  beam,  and  three  tons 
burthen.  The  engine  used  is  of  less 
than  one  horse  potcert  whence  it  arises 
that  the  rates  of  speed,  which  are  only 
quoted  as  decisive  of  the  comparative 


directed,  to  the  adaptation  of  some  me-  superiority  of  the  propeller,  are  in  thera- 
chanical  power  to  the  stern  of  the  ves-    selves  but  moderate. 


sel,  which  shall  act  below  the  surface 
of  the  water. 

It  is  not  intended  here  to  enter  into  a 
comparison  of  the  different  inventions 
which  have  been  patented  for  this  pur- 
pose. Suffice  it  to  say,  that  experiment 


It  will,  however,  be  heard  with  asto- 
nishment that  this  same  boat,  the  Jane, 
'with  the  same  engine  and  propeller, 
has  crossed  the  channel,  from  Dover  to 
Boulogne,*  in  a  very  rough  sea,  with  a 
head  wind;  and  has  also,  under  the 


has  fully  established  the  general  fact  like  trying  circumstances,  gone  round 

of  the  practicability  of  propelling  from  the  coast  from  Londont  toBoston  ;  and, 

the  stem  ;  and  that  the  impediments  to  by  the  internal  navigation  of  the  rivers 

the  complete  success  of  former  patents  Witham  and  Trent,  to  Nottingham, 

are  stated  to  have  been  overcome  in  Thus  have  the  experiments  been  fully 


the  "Sub-marine  Propeller,"  which  is 
now  submitted  to  the  notice  of  the 
public. 

Of  these  impediments  one  more  par- 
ticularly deserving  mention,  is  the  dif- 
ficulty of  giving  the  requisite  velo- 
city to  the  Propeller  Shaft,  without 
the  intervention  of  spur  wheels  and 
pinions,  so  intolerable  from  the  noise 
and  tremulous  motion  they  occasion, 
and  otherwise  objectionable  from  their 
vapid  wear,  liability  to  derangement, 
and  great  waste  of  power. 

This  difficulty  is  stated  at  length  been 
obviated  by  the  means  secured  by  Mr. 
Blaxland's  patent,  the  objects  of  which 
are  not  only  an  improvement  in  the 
structure  and  adaptation  of  the  revolv- 
ing apparatus,  but  in  the  mode  of  get- 
ting up  the  necessary  speed. 

The  power  of  this  propeller  has  been 
compared  with  the  paddle-wheel  in  the 
only  true  way  by  which  their  relative 
advantages  can  be  ascertained,  viz.  by 
making  accurate  trials  with  the  same 
engine,  worked  at  the  same  rate,  in  the 
same  boat,  and  the  result  obtained  ex- 
hibits an  increase  of  speed  with  the 
propeller  to  the  extent  of  half  as  much 
again  as  that  produced  by  the  paddle- 
wheel  ;  the  first  attaining  a  speed  of 
seven  and  a  half  miles  per  hour,  the 
latter  only  five.  In  the  best  constructed 
paddle-wheels,  assisted  by  build  of  ves- 
sel, the  slip  and  loss  of  power  has 


carried  out,  and  the  advantages  of  the 
invention  displayed  in  a  heavy  sea  as 
well  as  in  smooth  water.  The  occasion 
of  the  latter  voyage,  in  which  Mr. 
Blaxland  was  accompanied  by  Captain 
Fairbairn,  of  the  St.  George's  Steam 
Packet  Company's  service,  was  an  in- 
vitation from  the  River  Trent  Steam 
Packet  Company  to  the  patentee  to 
exhibit  the  propeller  on  that  river,  and  so 
complete  was  the  satisfaction  it  afford- 
ed, that  instructions  were  immediately 
given  by  the  company  for  building  two 
iron  steamers  to  be  fitted  with  it. 

Mr.  Blaxland  and  his  co-partners  in 
the  patent,  having  brought  these  facts 
under  the  notice  of  the  Admiralty,  they 
were  led  by  the  Lords  Commissioners  to 
expect  that  they  would  cause  a  trial  of 
the  new  propeller  to  be  made  with  one  of 
the  government  steamers  of  200-horse 
power;  but  perceiving,  or  thinking  they 
perceived,  a  lack  of  promptitude  on  the 
part  of  the  government  authorities  to 
give  it  this  necessary  trial  on  a  large 
scale,  they  purchased  the  well-known 
commercial  steamer  Swiflsure,  of  about 
130  tons  burden,  and  40-horse  power, 
and  fitted  it  up  with  the  new  propeller. 
Several  experiments  have  since  been 
made  with  this  vessel,  the  results  of 


•  13th  Oct.  1840:  »ee  Boulogne  Gazette  of  19th 
Oct. 

t  Left  London  13th  May  1841 ;  noticed  at  page 
432  of  our  last  volume. 
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which  are  in  exact  conformity  with  those 
obtained  by  means  of  the  little  Jane. 

The  Leading  Advantages  claimed  for 
this  Propeller  are : — 

Increase  of  speed — To  the  extent  of 
half  as  much  again  in  smooth  water, 
and  greater  in  rough  seas  in  proportion 
to  the  liability  of  the  paddle-wheel  to 
be  raised  above  the  surface  of  the 
water ;  and  as  necessarily  consequent 
to  this,  increase  of  speed, 

Reduction  of  current  expenses  —  It 
being  evident  that  with  an  increase  of 
speed  to  half  as  much  again,  there 
must  be  a  saving  of  one-third  in  con- 
sumption of  fuel,  wages,  provisions, 
and  all  other  expenses  dependent  on 
the  duration  of  a  voyage. 

Improvement  in  Strength  and  Re- 
duction of  Width. — The  steam-vessel 
using  the  Propeller  is  enabled  to  adopt 
the  build  best  calculated  for  strength 
as  well  as  speed.  The  strength  is  in- 
creased by  removal  of  the  overhang- 
ing weight  from  the  topsides  to  the 
lower  part  of  the  hull,  and  the  vessel 
and  engine  are  entirely  relieved  from 
all  strain  in  pitching  and  rolling.  In 
crowded  ports,  dock  entrances,  canals, 
and  other  narrow  water-ways,  the  re- 
duction of  width  becomes  of  most 
essential  importance ;  while  it  also 
allows  vessels  to  lie  alongside  of  each 
other,  or  of  quays,  and  removes  the 
danger  and  difficulty  attendant  on 
boarding  vessels  from  small  craft. 

Absence  of  Swells  and  disturbance  of 
the  Water.— The  propeller  in  the  Jane 
creates  no  perceptible  ripple,  so  equable 
and  noiseless  is  its  action  in  the  water. 
And  this  advantage,  which  obviates  the 
accidents  so  frequeutly  attended  with 
loss  of  life,  also  renders  the  use  of  this 
Propeller  harmless  to  the  banks  of 
canals,  and  offers,  iu  the  silence  of  its 
action,  a  peculiar  recommendation  to 
its  adoption  for  purposes  of  war. 

Security  of  the  Propelling  Apparatus 
— From  collision,  or  an  enemy  s  shot. 
This  is  obviously  gained  in  its  position, 
it  being  placed  jat  the  stern  of  the  ves- 
sel, and  below  the  water  line.  Security 
of  the  Propeller  from  shot  must  be  the 
first  consideration  in  a  steam-ship  of 
war,  while  the  removal  of  the  paddle- 
boxes  restores  the  range  of  her  guns, 
and  enables  her  to  fire  a  broadside. 

The  ease  with  which  a  combination  of 
Wind  and  Steam  may  be  provided.— 


The  Propeller,unlike  the  paddle-wheel, 
offers,  wnen  out  of  use,  no  obstruction 
to  the  progress  of  the  ship  under  sail. 
It  maybe  disconnected  from  the  engine 
in  a  minute,  when  it  revolves  without 
causing  any  apparent  impediment  to 
the  progress,  by  the  action  of  the  water 
upon  it.  This  immediately  suggests 
the  great  advantages  with  which  it 
may  be  applied  (in  conjunction  with  an 
engine  ot  comparatively  low  power)  to 
merchant  ships,  men  of  war,  &c,  to  be 
used  only  in  cases  of  heavy  sea,  adverse 
winds  or  currents,  calms,  being  disabled, 
or  other  emergency,  as  an  assistance 
to  sails ;  an  advantage  in  long  voyages 
too  essential  to  need  comment.  The 
Propeller  is  not  affected,  like  the  pad- 
dle-wheel, by  the  heeling  of  the  ship 
under  a  heavy  press  of  canvass. 

The  great  facility  of  steering,  and 
working  the  Ship  round. — Occasioned 
by  the  situation  of  the  Propeller,  and 
its  action  causing  a  steady  current  to 
act  upon  the  rudder,  whereby  the  vessel 
answers  the  helm  instantaneously,  and 
is  consequently  worked  round  in  little 
more  than  her  own  length.  The  J one 
can  also  be  stopped  in  an  instant,  and 
the  Propeller  is  equally  efficacious  in 
producing  the  reversed,  as  the  forward 
motion. 

Removal  of  Tremulous  Motion — This 
motion,  so  unpleasant  in  the  use  of  the 
paddle-wheel,  will  be  found  entirely 
removed  by  the  Propeller. 

Diminution  of  Weight  and  Space, 
and  consequent  saving  in  Tonnage. — 
The  wide  difference  between  the  weight 
of  the  paddles  and  their  superincum- 
bent appendages,  and  that  of  the  Pro- 
peller and  its  gearing,  and  the  reduced 
consumption  of  fuel  above  alluded  to, 
secure  important  advantages  in  these 
particulars.  Being  relieved  from  strain, 
the  engine  for  the  Propeller  may  also 
be  lighter  built. 

Diminution  of  Expense  in  First  Cost. 
— Independent  of  the  reduction  of  cur- 
rent expenses  above  shown,  it  has  been 
estimated  by  an  eminent  shipbuilder, 
that  a  vessel  adapted  to  this  invention 
maybe  built  for  £1  per  ton  less  than 
when  constructed  for  the  use  of  the 
paddle-wheel ;  to  which  is  to  be  added 
the  saving  in  prime  cost  arising  from 
the  simplicity  of  the  Propeller  and  its 
gearing,  compared  with  the  paddle- 
wheels,  shafts,  &c,  so  that  the  Propel- 
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ler  may  be  provided,  and  license  to  use 
it  obtained,  at  an  expense  much  under 
what  would  be  saved  by  its  substitution 
for  the  paddle. 

Explanation  of  the  Engravings  on  the 
Front  Page. 

Fig.  1.  The  after  part  of  the  Jane, 
with  the  propeller  and  machinery  for 
getting  up  the  speed  attached.  A*,  the 
first  motion-shaft  from  the  engine ;  B, 
the  large,  or  driving  drum,  keyed  on  to 
the  first  motion-shaft,  A ;  C,  the  inter- 
mediate friction-pulley  for  tightening  the 
strap;  D,  the  small  driven  drum  upon 
the  propeller-shaft,  E ;  F,  the  strap ; 
G,  the  propeller;  H,  opening  in  the 
dead  wood. 

Fig.  2.  A  section  through  Y  Z;  J, 
the  nut  for  tightening  or  slackening  the 
strap  ;  all  the  other  Tetters  of  reference 
correspond  with  fig.  1 . 

Fig.  3.  A  section  through  W  X. 


ON  MR.  PILBROW'S  ENOINE,  AND  THE 
CORNISH  ENGINES,  WITH  REMARKS  ON 
EXPANSION. 

Sir,— It  not  unfrequently  happens 
that  a  favourite  scheme  is  so  cherished 
and  petted,  so  engrosses  the  thoughts, 
and  I  may  say,  the  affections  of  a 
man,  that  at  length  the  mind  becoming 
injuriously  heated,  it  is  set  up  as  an 
idol  in  the  heart,  and  the  judgment, 
and  even  the  reason,  as  to  this  par- 
ticular point,  lie  prostrate  before  it. 
It  must  be  acknowledged  that  this 
is  an  extreme  case,  and  is  by  no  means 
intended  to  apply  in  the  present  in- 
stance, but  still,  there  is  a  tendency  to 
this  result  discernible  in  all  ardent 
speculators.  Mr.  Pilbrow  himself  ap- 
pears to  be  sensible  of  it,  and  very 
judiciously  requests  an  opinion  from 
others,  as  to  the  value  of  his  improve- 
ments in  the  steam-engine.  They  were 
described  in  No.  930  of  your  Magazine. 
It  is  a  pity  that  the  enthusiasm  of  in- 
vention should  have  led  either  him,  or 
Mr.  Boy  man,  to  advance  the  extravagant 
pretensions  of  being  able  to  augment 
the  duty  done  by  the  steam-engine,  to 
double,  and  even  treble  its  present 
amount,  for  the  effect  is  too  likely  to 
produce  a  prompt  and  inconsiderate 
rejection  of  whatever  may  be  useful  in 
the  invention.  They  should  have  asked 
themselves  whether,  in  the  present 
day,  such  a  thing  is  probable,  or  even 
possible,  especially  as  their  improve- 


ments contemplate  merely  more  ad- 
vantageous mechanical  arrangements, 
and  not  an  increased  development  of 
power  with  reference  to  fuel,  in  which 
direction  alone,  any  material  increase 
in  the  efficiency  of  the  engine,  has  of 
late  years  been  obtained,  or,  since  the 
time  of  Watt,  was  ever  likely  to  be 
effected. 

The  alleged  improvement  consists 
simply  in  having  a  double  action  air- 
pump,  as  large  as  the  cylinder,  and  in 
effecting  the  condensation  in  such  air- 
pump,  alternately  on  each  side  of  its 
piston,  whereby  the  available,  and  now 
nearly  perfect  vacuum   is  prepared 
previously  to  the  stroke  of  the  engine, 
and  on  the  other  side  of  the  air-pump 
piston,  than   that  where   the  con- 
densation is  going  on.   The  idea  is  in- 
genious, and  let  it  pass  for  what  it  is 
worth ;  let  it  pass,  indeed,  for  what  is 
claimed  for  it,  namely,  a  gain  of  lib. 
on  the  square  inch,  arising  from  the 
superior  exhaustion  which  is  produced. 
But  this  does  not  content  the  patentee, 
he  further  claims  "a  saving  effected  by 
the  steam  piston,  beginning  its  stroke 
with  what  is  equivalent  to  a  perfectly 
exhausted  cylinder/'  and  this  he  makes 
to  be  a  clear  gain  of  31bs.,  or  at  least,  of 
2£lbs.  more  on  the  square  inch,  as  com- 
pared with  the  very  best  performances 
of  the  present  engine.    Now  I  cannot 
understand  this.   Let  it  be  admitted, 
for  the  sake  of  argument,  that  there  is 
commonly  a  mean  difference  of  3|lbs. 
on  the  square  inch,  between  the  cylin- 
der and  the  condenser  exhaustion,  ad- 
verse to  the  efficiency  of  the  engine, 
yet  what  has  the  patentee  done  to  make 
it  less  ?    He  has  already  taken  credit 
for  a  superior  exhaustion  in  the  con- 
denser, how  is  it  to  more  than  treble 
itself  in  the  cylinder  ?    The  difference 
will  still  continue,  whatever  causes 
exist,  in  the  slowness  of  condensation, 
or  in  the  narrowness  of  the  steam  ways, 
to  prevent  an  instantaneous  escape  of 
the  steam  from  the  cylinder :  the  same 
obstructions  remain  unaltered  in  the 
patent  engine.    If  the  communication 
between  the  vessels  were  made  so  free 
that  an  equal  pressure  obtained  in  each, 
then,  indeed,  whatever,  owing  to  the 
slowness  of  condensation,  the  amount 
of  that  pressure  may  be,  it  would  not 
militate  in  Mr.  Pilbrow's  arrangement 
against  the  efficacy  of  the  engine, 
for  it  would  act  as  much  in  aid  as  in 
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resistance,  through  the  intervention  of 
the  auxiliary  piston  of  the  air-pump 
condenser.  Bat  such  freedom  of  com- 
munication is  not  claimed  as  practi- 
cable, and  if  it  were,  it  would  not 
bestow  an  exclusive  advantage  on  the 
patent  engine,  unless  it  resulted  that 
no  system  of  condensation  could  pro- 
duce under  such  circumstances,  a 
degree  of  vacuum  equal  to  what  is  now 
obtained. 

Either  time  or  space  is  in  some  con- 
siderable degree  indispensable  for  an 
evacuation  of  the  cylinder  to  thestandard 
of  the  condenser.  Time  is  not  merely 
the  only  admissible,  but  the  only  per- 
fect means  of  obtaining  this  end,  but 
Mr.  Pilbrow's  arrangement  allows  no 
longer  time  than  before.  In  regard  to 
condensation,  the  time  may  be  pro- 
longed, if  it  need  be,  by  having  two 
jets  in  action  at  once,  but  it  is  only  in 
respect  to  such  superiority,  and  not  for 
any  better  evacuation  that  he  can  claim 
an  advantage. 

The  Cornish  pumping  engines  pro- 
vide sufficient  time  for  both  operations 
to  be  fully  perfected.  The  back  stroke 
is  comparatively  slow,  and  a  slight 
pause  ensues  before  the  commencement 
of  the  quick  efficient  stroke  }  thus  the 
time,  and  the  longer  time,  employed  in 
every  alternate  stroke,  is  given  to  effect 
these  very  important  objects  of  evacu- 
ation and  condensation,  so  that  the  im- 
pelling force  encounters  no  other  resist- 
ing pressure  from  steam,  than  what  is 
due  to  the  temperature  of  the  condensa- 
tion. It  is,  in  my  opinion,  on  this  point 
alone,  that  the  superiority  of  these  en- 
gines over  what  I  think  are  very  injudi- 
ciously called  rotative  engines  depends; 
for  the  management  of  the  fire,  the  con- 
struction of  the  boiler,  the  economising 
of  caloric,  and  the  advantage  of  ex- 
pansion, are  the  same  in  that  county 
for  both  classes  of  engines.  The  prac- 
tical inference  seems  to  be,  that  two 
single  stroke  crank  engines,  would  be 
a  better  arrangement  than  a  double 
stroke  engine,  for  producing  rotary 
motion.  Whether  this  idea  nas  been 
acted  upon,  I  am  not  aware,  but  the 
mathematical  delusion  of  loss  of  power 
by  the  crank,  would  not,  I  think,  influ- 
ence the  decision  amongst  men  of  such 
sterling  practical  sense  as  the  Cornish 
miners.  Now  that  I  am  digressing  on 
the  subject  of  Cornish  steam-engines,  I 


would  take  the  opportunity  of  inquiring 
whether  there  is  not  room  occasionally 
for  a  fallacious  estimate  of  the  quantity 
of  water  raised,  in  those  cases  where 
the  supply  of  water  to  the  pump  may 
be  afforded  through  a  long  horizontal 
pipe,  and  probably  of  not  very  large 
dimensions.  It  is  easy  to  see,  that  the 
inertia  and  friction  of  such  a  column  of 
water,  would  only  be  sluggishly  and 
partially  overcome  by  atmospheric 
pressure,  as  intermittingly  put  in  ac- 
tion by  these  pumps,  and  consequently, 
however  excellent  the  state  of  the 
buckets,  the  actual  delivery  of  the  water 
may  be  considerably  less  than  what 
would  be  due  to  the  capacity  of  the 
stroke.  The  percussive  force  of  steam 
has  also  been  mentioned  in  connection 
with  this  subject.  The  fallacy  of  this 
idea  is  very  apparent.  However  sud- 
denly steam  may  be  brought  to  bear 
upon  the  piston,  it  is  very  obvious,  that 
the  ultimate  degree  of  pressure  can  be 
hastened  only,  and  not  augmented  by 
the  circumstance  of  time.  Instantaneous 
action  is  not  of  itself  percussion ;  mo- 
mentum also  must  be  present;  but 
what,  under  the  circumstances  referred 
to,  is  the  momentum  of  steam  ? 

But  to  return  to  Mr.  Pilbrow's  en- 
gine, Mr.  Boyman  says,  that  41  though 
it  must  not  be  confounded  with  Woolfs 
or  Hornblower's,  as  an  expansive  en- 
gine, it  may  be  found  best  in  practice, 
not  to  let  the  injection  condense  the 
steam  in  the  'condensing  cylinder,  until 
the  piston  has  made  part  of  its  stroke," 
by  which  I  suppose  ne  intimates,  that 
an  additional  power  may  be  derived 
from  the  expansion  of  the  steam.  It  is 
singular  it  did  not  occur  to  him,  that 
Mr.  Pilbrow  has  not  provided  any  room 
for  the  steam  to  expand  in,  subsequent 
to  the  efficient  stroke,  both  of  the  cy- 
linders being  of  the  same  size,  and  the 
pistons  acting  simultaneously. 

To  place  the  superiority  of  the  con- 
densing cylinder  engine  in  a  stronger 
light,  the  parties  imagine  the  steam  to 
be  cut  off  at  one-sixth  of  the  stroke ; 
they  then  compare  the  calculated  duty 
with  that  done  by  an  ordinary  engine, 
when  the  steam  is  cut  off  at  one  half  the 
stroke ;  and  by  thus  mixing  up  the  ad- 
vantages supposed  to  be  derived  from 
extreme  expansion,  with  those  which 
their  own  peculiar  arrangement  is 
thought  to  afford,  they  arrive  at  the 
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conclusion,  that  "  a  passage  to  America 
which  now  requires  600  tons  of  coal, 
will  by  their  engine  require  but 
little  more  than  200  tons."  This  is 
a  strong  light  certainly  for  the  sub- 
ject to  be  placed  in,  but  can  it  be  said 
to  be  fairly  illumined  ?  It  is  first 
claimed,  that  the  power  gained  is  in 
the  ratio  of  5*67  to  9-00,  but  to  raise  it 
to  the  ratio  of  1  to  3,  they  monopolise 
the  (theoretical)  advantages  of  expan- 
sion, which  are  open  to  all ;  but  which 
to  the  extent  they  are  claimed,  belong 
more  particularly  to  those  who  shall  be 
fortunate  enough  to  realise  them. 

A  strange  infatuation  seems  just  now 
to  prevail,  respecting  the  amount  of 
power  that  may  be  further  developed 
from  steam,  by  allowing  it  to  expand  to 
a  greater  extent  than  is  usual.  It  ap- 
pears to  be  forgotten,  by  those  who 
dwell  too  implicitly  on  everything  that 
savours  of  mathematical  science,  that 
steam  is  not  a  permanently  elastic  fluid, 
and  is  not  wholly  amenable  to  the  law 
which  connects  the  volumes  inversely 
with  the  pressures.  They  forget,  that 
the  temperature  of  the  steam  is  already 
at  the  lowest  point  compatible  with  its 
existence;  but  when  it  expands,  caloric 
is  necessarily  absorbed;  that  conden- 
sation takes  place ;  and  that  a  diminu- 
tion of  pressure,  correspondent  to  that  of 
the  temperature,  ensues,  independent 
of,  and  in  addition  to  that  which  results 
from  expansion.  The  reduction  of  the 
elastic  force  of  the  steam,  is  therefore 
far  more  rapid  than  is  indicated  by  the 
hyperbolic  curve ;  but  what  the  curve 
is,  which  really  represents  the  variation 
of  pressure,  is,  I  believe,  utterly  un- 
known to  the  mathematicians.  Here 
again,  they  are  found  to  be  at  fault,  as 
in  all  questions  of  practice  it  is  their 
fate  to  be ;  but  it  is  of  no  consequence 
to  the  practical  man,  for  it  is  always  in 
his  power  to  construct  the  curve  empi- 
rically, and  thus  arrive  at  his  object 
in  this  as  in  all  other  cases,  by  a  short 
professional  cut,  without  the  assistance 
of  the  mathematician,  and  leaving  him 
far  behind.  There  are  many  practical 
considerations  also  which  would  speed- 
ily diminish  any  slight  advantage  that 
may  theoretically  belong  to  an  extreme 
expansion  of  steam. 

Misconceptions  similar  to  this  re- 
specting the  expansive  power  of  steam, 
and  arising  from  a  similar  cause,  are 


by  no  means  unfrequent.  The  tyro  is 
misled  by  the  exalted  notions  he  en- 
tertains of  the  r  certainty  and  exactness 
that  are  promised  to  him  in  the  deduc- 
tions of  science,  and  which  will  not 
permit  him  to  pause  and  reflect  how 
much  of  it  may  be  purchased  at  the 
expense  of  the  philosophy  of  the  sub- 
ject. A  mathematical  formula,  how- 
ever meagre  may  be  its  development, 
is  a  perfect  ignis fatuus  to  some  minds 
— "  it  dazzles  to  blind." 

Your  correspondent  "  S.,"  to  whom 
Mr.  Pilbrow  appeals  for  a  judgment  on 
his  engine,  is  well  qualified,  I  imagine, 
to  pronounce  one,  and  also  to  correct 
his  opinions  and  the  opinions  of  other 
correspondents,  as  to  the  great  advan- 
tages to  be  derived  from  a  more  ex- 
tensive expansion  of  steam  than  is 
usually  practised. 

I  am,  Sir,  yours,  &c. 

Benjamin  Chbverton. 


ON  THE    ADMISSION    OP   AIR    TO  FUR- 
NACES.— BT  C.  W.  WILLIAMS,  ESQ. 
[In  continuation  from  p.  202.] 

Sir, — In  my  last  communication,  I 
have  spoken  of  the  importance  of  at- 
tending to  the  mode,  or  manner,  in 
which  atmospheric  air  is  introduced  to 
the  gases  to  be  consumed  in  a  furnace 
or  lamp.  In  continuation,  I  will  now 
add,  that,  supposing  the  gross  quantity 
of  air  introduced  to  be  chemically  cor- 
rect— say  ten  cubic  feet  of  air  to  one 
of  gas,  (the  exact  proportion  required 
for  carbnretted  hydrogen,)— the  effect 
produced  in  the  furnace,  whether  it  be 
good  or  bad,  heating  or  cooling,  (and  it 
may  be  either,)  will  depend  exclusively 
on  the  mode  in  which  it  is  introduced, 
and  not  on  the  sizes  or  proportions  of 
its  several  parts,  as  is  generally  sup- 
posed. Under  this  head,  therefore, 
may  be  included  the  considerations  of 
place,  time,  temperature,  and  diffusion ; 
and  to  one  or  other  of  these  will  be 
found  referable  the  various  changes 
which  take  place,  from  the  most  cool- 
ing, accompanied  with  much  smoke, 
and  the  escape  of  unconsumed  gases, 
to  that  of  the  most  heating,  without 
smoke,  and  with  complete  combustion 
of  those  gases. 

Here  we  see,  is  a  wide  range,  and 
all  referable  to  the  same  cause—the 
mode  of  introducing  the  air.  And  when 
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we  inquire  into  the  respective  merits  of 
the  several  plans  for  improving  fur- 
naces, it  will  be  found  that  their  com- 
parative values  will  be  exactly  in  the 
degree  of  perfection  in  the  mode  by 
which  the  air  is  admitted.  The  ques- 
tion, then,  of  perfection  or  imperfection 
in  the  use  of  coal  as  a  fuel  depends,  first, 
on  the  quantity  of  air  introduced ;  and, 
secondly,  on  the  mode  of  its  introduc- 
tion. In  fact,  the  whole  is  a  question 
as  regards  the  air ;  and  not  the  dimen- 
sions, areas,  or  proportions  of  the  se- 
veral parts  of  a  furnace  or  boiler. 
These,  indeed,  can  furnish  no  certain 
or  rational  grounds  for  calculating  re- 
sults ;  since  given  areas  or  surfaces 
may,  under  one  class  of  circumstances, 
produce  results  entirely  different  from 
those  which  would  follow  under  an- 
other class.  For  instance,  a  given  area 
of  ash-pit,  or  bars,  may  admit  quantities 
of  air  to  pass  at  one  time,  that  it  would 
not  at  another.  So,  again,  the  same 
quantity  of  air  will  produce  a  heating 
or  cooling  effect,  under  the  influence  of 
different  modes  of  introduction. 

To  begin,  then,  by  calculating  and 
laying  down  precise  rules  for  those 
purely  mechanical  proportions  in  the 
several  parts  of  furnaces  and  boilers, 
before  we  have  examined,  or  under- 
stand, the  complex  chemical  conditions 
to  be  satisfied,  is  manifestly  beginning 
at  the  wrong  end.  It  is  a  species  of 
self-deception.  It  is  reasoning  from 
the  abuse  to  the  use;  laying  down  a 
base  of  error  and  uncertainty,  drawing 
inferences  from  results,  and  then  tak- 
ing these  results  as  laws. 

How,  then,  are  we  to  begin  ?  Let  us 
first  ascertain  the  quantity  of  gas  to  be 
generated  and  consumed — let  us  con- 
sider the  supplying  that  gas  with  its 
due  quantity  of  "air — the  administering 
that  air  in  such  a  way  that  it  shall  aid 
the  mechanical  process  of  diffusion, 
and  thus  satisfy  the  chemical  process 
of  combustion.  Let  us  provide  that 
the  air  shall  be  brought  into  contact 
with  the  gases  before  the  latter  are 
cooled  down  below  the  temperature  of 
chemical  action;  and  that  it  be  intro- 
duced in  that  place,  where  it  will  most 
favourably  encounter  the  gases  to  be 
consumed,  and  where  sufficient  space 
can  be  obtained  for  the  necessary  ex- 
pansion. These,  and  such  like,  having 
been  duly  considered,  we  are  tiien,  but 


not  before,  in  a  position  to  determine 
the  most  suitable  proportions  for  the 
several  parts  of  the  vessels,  chambers, 
or  apparatus,  in  which  the  processes  of 
combustion  and  evaporation  are  to  be 
carried  on;  for  these  proportions  will 
be  right,  or  wrong,  only  as  they  mi- 
nister to  the  effectiveness  of  such  pro- 
cesses. 

In  my  last  communication,  I  enu- 
merated the  alleged  results  of  the  in- 
troduction of  air,  namely :  that  it 
"  checks  the  generation  of  steam,  cools 
the  heating  surface  of  the  boiler,  di- 
minishes the  draught  through  the  fire- 
grate, lowers  the  temperature  of  the 
air  in  the  chimney,  lessens  the  intensity 
of  heat  in  the  fire-place,  and  diminishes 
the  evaporative  power  of  the  boiler." 
Doubtless  these  evils  are,  more  or  less, 
the  accompaniments  of  many  of  the 
modern  "smoke-burning"  patent  in- 
ventions. I  undertake,  however,  to 
show  that,  by  a  mere  change  in  the 
mode  of  introducing  the  air,  the  re- 
quired large  quantity  (and  it  is  very 
large)  may  be  rendered  available; 
and,  with  one  exception,  produce  re- 
sults directly  the  reverse  of  those  here 
enumerated.  The  chemical  principles 
on  which  my  suggestions  are  oased  are 
incontrovertibly  established,  are  sanc- 
tioned by  the  first  authorities  of  the 
day,  and  practically  illustrated  in  the 
numerous  contrivances  for  the  improve- 
ment of  our  lamps.  It  becomes,  there- 
fore, a  matter  of  no  small  interest,  in- 
dependently of  its  practical  value,  t<> 
ascertain  in  what  the  difference  con- 
sists, which  can  produce  such  opposite 
results. 

I  assert  that  similar  volumes  of  air 
may  be  introduced  to  furnaces  of  simi- 
lar proportions,  and  yet,  by  one  mode 
of  introduction,  produce  all  the  inju- 
rious results  above  stated ;  and,  by  an- 
other, entirely  opposite  ones.  The  ex- 
ception to  what  I  have  above  referred 
to  is,  the  allegation  that  the  mode  I 
propose  "  diminishes  the  velocity  of 
the  draught  through  the  fire-grate." 
Now,  so  far  from  that  being  objection- 
able, it  is  precisely  one  of  the  import- 
ant results  which  it  is  desirable  to 
establish,  and  for  the  following  rea- 
sons :  this  branch  of  the  subject,  how- 
ever, being  more  fully  considered  in 
my  treatise  on  "the  combustion  of 
coal." 
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Practical  engineers,  and  many  writers, 
as  Tredgold,  Armstrong,  ana  others, 
confine  the  introduction  of  air  to  the 
direction  of  the  ash-pit  and  bars.  If, 
however,  we  consider  the  effect  pro- 
duced by  the  draught,  in  that  direction, 
we  shall  perceive  that  any  excess  of 
air,  so  introduced,  beyond  what  is 
strictly  required  for  the  use  of  the  solid 
carbonaceous  matter,  must  be  attended 
with  these  injurious  consequences, 
namely,  the  urging  the  combustion  of 
that  solid  part  of  the  fuel  faster  than  is 
judicious,  or  compatible  with  the  com- 
bustion of  the  evolved  gaseous  matter ; 
and  deteriorating  the  air  intended  for 
the  gases,  by  depriving  it  of  much,  if 
not  all,  of  its  oxygen.  Such  writers 
are  thus  chargeable  with  this  singular 
inconsistency,  that,  while  they  admit 
pure  air  to  be  essential  to  the  combus- 
tion of  the  gases,  they  nevertheless 
deny  the  policy  of  introducing  it  in  any 
other  place  than  by  the  ash-pit,  which, 
at  the  6ame  time,  they  acknowledge 
must  render  it  impure  and  deteriorated. 
Mr.  Armstrong  observes,  that  his  chief 
objection  to  the  numerous  plans  for 
"  burning  the  smoke  "  is,  "  that  they 
nearly  all  require  the  admission  of  a 
large  quantity  of  cold,  undecomposed 
atmospheric  air  direct  to  the  chamber  of 
the  furnace,  that  is,  air  which  has  not 
passed  through  the  ignited  fuel  on  the 
fire-grate,  and,  consequently,  contain- 
ing its  full  supply  of  oxygen."  He 
does  not,  however,  say  in  what  other 
direction  the  air  should  be  passed  to 
the  combustible  gases,  except "  through 
the  ignited  fuel  on  the  fire-grate ;"  and 
by  which,  as  he  correctly  implies,  it 
would  be  deprived  of  its  oxygen,  and 
be  no  longer  pure,  ("  undecomposed," 
as  he  terms  it.)  This  is  the  great 
omission  which  I  charge  against  the 
common  practice  of  the  day,  and  which 
leads  engineers  aside  from  the  really 
important  points  in  the  inquiry. 

If,  however,  we  confine  the  supply  of 
air  through  the  ash-pit  to  its  own  pro- 
per duty,  and  convey  the  supply  which 
is  to  effect  the  combustion  of  the  gases 
by  a  different  direction,  we  shall  thus 
provide  both  parts  of  the  fuel  with  their 
due  and  respective  quantities.  The  ef- 
fect would  be,  that  although  less  air 
would  be  passed  by  the  ash-pit  and 
bars,  thus  "diminishing  the  draught" 
in  that  direction,  still,  a  much  larger 


quantity  would,  on  the  whole,  be  brough  t 
usefully  into  action,  than  if  the  entire 
supply  was  introduced  in  the  one  direc- 
tion alone.  We  see,  then,  the  import- 
ance of  duly  considering  the  mode  by 
which  the  air  should  be  introduced,  in- 
dependently of  the  quantity:  and,  if 
there  be  any  truth  in  chemistry,  what- 
ever will  effect  a  more  perfect  combus- 
tion of  the  gases,  and  a  larger  absorp- 
tion of  oxygen  from  the  air,  must  pro- 
duce a  greater  development  of  heat  in 
the  furnace,  as  it  does  in  the  lamp. 

Again,  if  we  reflect  on  the  fact,  that 
for  c fleeting  the  combustion  of  the  gas 
evolved  from  every  ton  weight  of  coal, 
there  is  an  absolute  demand  for  120,000 
cubic  feet  of  air  (independently  of  the 
supply  required  for  the  solid  carbona- 
ceous residue,  taking  that  at  about 
double  that  volume:)  we  can  readily 
appreciate  the  importance,  and  practi- 
cal value  of  attending  to  the  mode  by 
which  the  large  supply  may  best  be  in- 
troduced. And  to  what  are  the  nume- 
rous and  admirable  contrivances  for  im- 

E roving  our  lamps  and  burners  attri- 
utable,  but  to  the  very  point  I  am  now 
considering ;  namely,  the  most  effective 
modes  of  bringing  the  air  to  the  gas ; 
and  I  would  here  particularly  allude  to 
the  "  Solar  Lamp." 

But  why  apprehend  any  injurious  ef- 
fects from  the  principle  of  introducing 
a  body  of  air  to  the  gases  issuing  from 
a  furnace  P  If  we  are  not  fearful  of 
such  effects  as  regards  the  lamp,  why 
be  so  as  regards  the  furnace?  Why 
overlook  the  identity  of  the  two  pro- 
cesses ?  How  can  the  combustion  of 
the  gases  be  carried  on  without  this 
contact  with  pure,  "  undecomposed," 
air ;  and  which  it  is  admitted  cannot  be 
pure,  and  undecomposed,  if  it  "  passed 
through  the  ignited  fuel  on  the  fire- 
grate?" What  is  it  generates  the 
powerful  heat  from  the  Argand  burner 
which  I  use  in  my  laboratory ;  and  what 
is  it  gives  perfection  to  that  burner, 
and  increases  the  intensity  of  its  heat, 
but  the  peculiar  mode  by  which  the 
air  is  brought  into  contact  with  the 
gas  ?  the  very  circumstance  which  is 
least  attended  to  as  regards  the  furnace. 

After  quantity,  then,  all  depends  on 
the  mode ;  and  this,  in  its  turn,  depends 
for  perfection  on  the  degree  in  which 
it  satisfies  the  primary  law  of  diffusion 
and  combustion;  namely,  that  no  greater 
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quantity  of  gas  and  air  be  brought  to- 
gether, than  can  chemically  combine,  as 
Ineir  respective  atoms  come  into  contact. 

If  time  be  allowed,  nature  will  pro- 
duce this  atomic  diffusion ;  but  as  we 
have  not  time  in  the  furnace— the  gases 
flying  off  as  fast  as  generated,  the  per- 
fection of  the  mode  will  lie  in  the  satis- 
fying this  law  before  it  be  too  late.  If 
this  law  be  not  satisfied,  a  cooling  ef- 
fect, instead  of  a  heating  one,  will  be 
produced  :  for  air  not  employed  in  pro- 
ducing heat,  will,  by  absorbing  it,  pro- 
duce cold.  There  is  no  neutral  state  : 
and  every  atom  of  air  introduced,  if  not 
useful  and  necessary,  must  be  prejudi- 
cial. 

At  a  further  opportunity  I  will  more 
particularly  describe  the  mode  by  which 
the  air  should  be  introduced,  and  the 
adjustments  in  the  furnace  to  give  it  a 
practical  application. 
I  am,  Sir,  yours,  &c. 

C.  W.  Williams. 

Liverpool,  Auyust  28,  1841. 

NOTE  TO  MR.  PRATER'S  ESSAY  ON  IN- 
HERENT ACTIVITY,  IN  REFERENCE  TO 
MR.  WIGNEY'8  OBJECTION.  —  MECH. 
MAO.,  VOL.  XXXIII,  P.  35. 

Sir,— Mr.  Wigney  has  objected  to 
the  Essay  in  question,  that  matter  per 
se  is  inert,  and  that  the  addition  of  heat 
is  always  the  cause  of  its  motion.  I 
have  already  elsewhere  considered  Mr. 
Wigney's  objection  in  detail,  and,  as  I 
think,  shown,  that  such  opinion  is  un- 
tenable :  I  shall  here,  therefore,  only 
allude  to  this  opinion  in  its  general 
sense,  and  show,  that  with  some  modi- 
fication, Mr.  Wigney's  opinion  is  not 
so  dissimilar  to  my  own,  as  it  at  first 
sight  appears :  at  least,  I  do  not  deny 
the  assertion,  that  the  addition  of  heat 
is  a  cause  of  motion ;  I  only  assert,  that 
matter  has  a  power  of  motion,  inde- 
pendent of  any  addition  to  its  natural, 
or  latent  heat.    In  note,  p.  510,  I 
have  said,  "  All  matter  requires  some 
degree  of  heat,  to  enable  it  to  move 
and  again,  further  on,  in  the  same 
note, "  Is  not  heat  the  moving  power 
in  all  these  cases,  and  have  not  gases 
the  greatest  tendency  to  motion,  be- 
cause they  contain  most  heat  ?" 

Now,  by  attention  to  these  passages, 
it  will  be  seen  that  I  regard  the  heat 
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already  and  necessarily  existing  in  mat- 
ter, as  in  all  probability  the  cause  of 
its  inherent  activity.  But  Mr.  Wigney 
seems  to  consider  that  in  all  cases 
where  the  particles  of  matter  are  nut 
in  motion,  there  is  an  actual  addition 
or  importation  of  caloric.  Now  that  this 
is  not  the  case,  is  shown  by  carbonic 
acid  and  hydrogen,  moving  through 
each  other,  although  they  are  not 
heated.  Their  motion  I  consider, 
therefore,  to  depend  probably  on  their 
latent  heat;  on  that  degree  of  heat 
which  is  absolutely  essential  to  their 
existence  as  gases. 

My  reasons  for  this  opinion  are  as 
follows :  carbonic  acid  has  been  con- 
gealed ;  it  is  hence  probable,  that  by  a 
certain  degree  of  pressure,  united  with 
cold,  all  other  gases  might  be  reduced 
to  the  solid  state.  And  it  is  also  pro- 
bable, that  were  the  surrounding  air 
made  equally  cold  as  the  carbonic  acid, 
that  gas  would  remain  in  a  state  of 
congelation,  deprived  of  all  its  usual 
affinities,*  and  also  of  its  diffusive 
power,  since,  for  the  existence  of  this, 
it  seems  necessary  that  it  be  in  the 
gaseous  state. 

Taking  this  view  of  the  subject, 
latent  heat  would  appear  to  be  the 
principal,  if  not  the  sole  cause  of  all 
motion  in  matter;  for  were  the  whole 
globe  brought  considerably  below  the 
freezing  point,  there  would  be  no  motion 
in  any  part  of  it,  for  its  water  would 
be  ice,  and  its  air  would,  after  the 
lapse  of  ages,  probably  also  become 
congealed,  or  otherwise  completely 
changed. 

The  theory  of  latent  heat  being  the 
cause  of  "  inherent  activity"  of  the 
diffusive  power  of  the  gases" is  sup- 
ported by  the  fact,  that  trie  latent  heat 
of  water  is  so  much  less  than  that 
of  steam ;  that  of  water  being  only 
140°,  while  that  of  steam  is  1000°.  It 
hence  seems  probable,  that  had  we 
accurate  knowledge  on  this  subject,  we 
should  find  the  latent  heat  of  all  va- 
pours, (and  consequently  gases,)  much 
higher  than  the  latent  heat  of  the 
same  in  the  fluid  state ;  that  the  diffu- 
sive power,  or  inherent  activity  of 

*  In  this  view  of  the  subject,  heat  comes  to  be 
also  the  real  cause  of  chemical  affinity;  for  if  all 
matter  were  at  the  lowest  degree  of  heat,  its  usual 
afnnitiua,  —  ailmilies  as  at  present,  —  would  be 
changed. 
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steam  is  much  greater  than  that  of 
water :  such  is  likewise  the  case  with 
that  of  gases  generally,  compared  with 
fluids.  It  is  hence  probable,  that  in  all 
cases  where  the  latent  heat  of  a  sub- 
stance is  increased,  or  when  its  latent 
heat  is  materially  greater  than  that  of 
another  substance,  that  its  inherent 
activity,  or  "diffusive  power,"  is  great- 
er. Nevertheless,  the  nature  of  the 
matter  may  also  have  an  influence,  as 
well  as  heat,  in  disposing  to  inherent 
activity.  Thus,  I  have  observed  in  the 
Essay  in  question,  that  generally  speak- 
ing, the  lighter  the  solid,  fluid,  or  gas, 
the  greater  its  inherent  activitv.  Now 
heat  almost  always  increases  the  levity 
of  matter,  by  removing  particles  to  a 
greater  distance  from  each  other,  and 
in  this  way  is  the  great  antagonist 
power  to  cohesion  and  gravitation.  So 
far,  therefore,  heat  again,  in  this  way 
of  viewing  the  subject,  is  the  cause  of 
inherent  activity  ;  but  as  it  is  likewise 
probable  that  some  forms  of  matter  are 
lighter  than  others,  independent  of  the 
heat  they  contain,  so  it  seems  probable 
that  inherent  activity  is,  in  some  small 
degree,  independent  of  the  latent  heat 
of  matter.  But  the  present  state  of 
science  only  allows  us  to  offer  con- 
jectures on  this  point.  That  the  addi- 
tion or  importation  of  heat  is  a  cause 
of  motion  in  matter,  is  obvious.  Mr. 
Wigney  is  no  doubt  correct  in  making 
this  assertion,  but  he  seems  to  me  to 
be  incorrect  in  confining  (as  he  appears 
to  do)  all  motion  in  matter  to  the  addi- 
tion of  heat;  for  the  addition  (per- 
haps even  the  subtraction)  of  electri- 
city from  matter,  is  likewise  a  cause  of 
motion  ;  and  the  diffusive  power  of  the 
gases,  if  it  arise  (as  seems  probable) 
from  heat  at  all,  arises,  not  from  the 
addition  of  heat,  but  from  the  great 
latent  heat  they  probably  all  possess, 
and  which  they  cannot  lose  without 
becoming  liquids  or  solids,  and  thus 
altogether  changing  their  nature. 

H.  P. 


FKNN'S  OSCILLATING  ENGINES— COR- 
NISH ENGINE  AT  THE  EAST  LONDON 
WATER- WORK8,  &C. 

Sir, — I  have  often  wondered  that 
our  builders  of  marine  engines  have 
never  adopted  the  improvements  that 


have  been  made  in  the  Cornish  en- 
gines, and  also  that  they  have  not 
adopted  in  their  larger  boats,  Penn's 
Vibrating  Engines,  which  are  so  suc- 
cessfully used  in  the  iron  boats  that  ply 
up  and  down  the  river— those  especially 
above  bridge.  I  am  surprised  to  find  many 
mechanics  ignorant  of  their  existence : 
talking  the  other  day  to  an  intelligent 
boiler  maker,  I  found  he  knew  nothing 
about  them.  The  engines  supplied  by 
Messrs.  Seawards  for  the  Gorgon, 
(plans  of  which  I  recollect  seeing  in 
your  Mag.,)  I  thought  were  a  beautiful 
specimen  of  human  ingenuity,  but  I 
certainly  think  they  are  surpassed  by 
Penn's  Vibrating  Engines. 

You  state  in  your  review  of  Mr. 
Russell's  book,  a  foreigner  would  be 
obliged  to  travel  to  Cornwall  to  see 
our  improved  engines ;  but  if  I  am  not 
mistaken,  in  one  of  your  notes  at  the 
end  of  the  Mech.  Mag.,  you  announced 
at  the  time,  the  arrival  and  completion 
of  a  Cornish  engine  for  the  East  Lon- 
don Water  Works  Company,  at  Bow, 
consequently  he  might  walk,  and  not 
tire,  and  see  the  improved  engine. 
There,  also,  would  your  correspondent 
"  Mercury"  see  one  fact,  which  is 
belter  than  all  his  reasoning,  viz,  a 
Cornish  engine  doing  as  much  duty  on 
the  surface  of  the  earth,  as  it  did  in 
the  mines  from  which  it  was  taken  .'  To 
which,  perhaps,  he  will  allow  me  to 
add  another — as  he  makes  out  the  en- 
gine does  less  work,  in  consequence  of 
the  attraction  being  less  (opposing 
itself) — How  is  it  that  a  Boulton  and 
Watt's  engine  will  not  do  as  much, 
when  it  is  of  equal  power,  and  applied 
to  the  same  work  ?  His  reasoning 
would  be  just,  if  the  comparisons  of 
duty  had  been  between  a  Cornish  en- 
gine in  the  mine,  and  a  Boulton  and 
Watt  at  the  surface ;  but  they  are  not 
so  made  :  both  have  the  same  work  to 
do,  and  the  Comish  engine  does  most ; 
how,  then,  can  he  think  to  explain  the 
reason  by  our  old  theory  of  gravita- 
tion P  I  do  not  wish  to  ridicule  his 
objections,  but  the  two  facts  so  oppose 
his  reasoning,  that  I  could  not  help 
stating  them.  It  is  much  easier  to 
account  for  the  improvement  of  engines 
than  to  change  what  is  believed  by 
most  to  be  a  natural  law,  especially 
when  the  Brothers  Lean  report  their 
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progress  as  being  in  1814  doing  an 
average  duty  of  20,000,000,  and  in 
1835,  above  60,000,000.  Mr.  Wick- 
steed  accounts  for  their  superiority  by 
the  following  reasons— 1.  Radiation  of 
heat  in  boilers  and  cylinder  is  pre- 
vented by  non-conductors,  saw-dust,  or 
cinders.  —  2.  Extent  of  flue  surface, 
being  £th  of  the  whole  of  the  boiler.— 
3.  Slow  combustion  of  fuel.— 4.  High 
pressure  of  steam,  being  from  30lbs.  to 
501  bs.  on  the  square  inch — 5,  and 
lastly,  using  the  steam  expansively,  by 
cutting  off  its  entrance  at  a  sixth  of 
its  stroke. 

Mr.  Wicksteed  shows  that  the  use  of  a 
Cornish  engine,  in  lieu  of  those  made 
by  Boulton  and  Watt,  causes  a  saving 
of  70  per  cent,  per  annum  ;  this  ought 
to  be  sufficient  inducement  to  our  en- 
gineers to  adopt  the  means  by  which 
such  a  benefit  is  consummated.  Penn's 
principle,  with  the  Cornish  improve- 
ments, will  make  the  steam-engine  a 
power,  for  compactness  and  efficiency, 
scarcely  to  be  surpassed  by  electro- 
magnetism,  which  will,  I  think,  eventu- 
ally supplant  it  j  indeed,  I  wonder  it 
has  not  made  more  progress  al- 
ready, seeing  snch  enormous  power 
can  be  generated  at  so  trifling  an  ex- 
pense. I  will  at  some  future  day,  if 
yon  will  accept  it,  send  you  a  plan 
which  will,  I  doubt  not,  advance  elec- 
tro-magnetical  science  a  little,  with 
also  a  few  hints  on  other  matters  ;  at 
present  I  have  only  to  apologize  for 
the  length  of  my  communication,  as- 
suring your  readers  I  am  not  personally 
interested  in  any  of  these  matters, 
being  neither  shareholder,  engineer, 
nor  mechanic,  but  a  true  lover  of  all 
useful  inventions,  and, 

Your  obedient  servant, 

D.  J. 

August  26,  1841. 

[We  shall  be  happy  to  receive  our 
correspondent's  proferred  contribution 
to  Electro-Magnetic  Mechanics.  Ed. 
M.  M.] 

THE  THAMES  AND  CLYDE  STEAMERS. 

Sir, — Various  circumstances  having 
occurred  to  prevent  my  paying  earlier 
attention  to  the  two  communications  of 
Rufus,  and  A.  M.,  which  appeared  in 
our  Magazine  .some  little  time  since, 
ana  now  compelled,  though  late  in  the 


day,  to  solicit  your  indulgence  in  making 
a  few  remarks  vindicatory  of  my  former 
letter.  If  my  letter  had  contained  unjust 
reflections  on,  or  odious  comparisons  of, 
the  Clyde  steamers  with  those  of  the 
Thames,  some  little  justification  might 
have  been  found  for  the  soreness  with 
which  A.  M.  finds  fault  with  me  for 
having,  after  all,  bestowed  the  praise 
on  those  to  whom  it  is  due,  as  he  him- 
self must,  after  the  recent  trials  of 
the  Wallace  and  Burns,  in  fairness 
acknowledge.    But  as  such  was  not 
the  case,  A.  M.  had  no  right  to  charge 
me,  as  he  has  done,  with  gross  and 
blind  partiality.  I  leave  your  readers  to 
judge  to  whom  that  charge  most  justly 
belongs.    This  is  not  the  first  time  the 
Thames  and  Clyde  steamers  have  been 
discussed  in  your  Magazine,  nor  will  it 
be  the  last ;  but  for  the  present  1  leave 
A.  M.  to  enjoy  the  excellent  expose 
each  of  his  crack  vessels  has  received 
in  the  letters  of  Mr.  Bayley,  and  L.  P. 
I  now  turn  to  the  letter  of  Rufus  :  this 
gentleman  wishes  to  know  what  is  the 
pressure  used  on  board  the  Brunswick, 
Railway,  and  Blackwall-,  I  cannot  give 
him  exact  information  on  this  head, 
but  I  have  every  reason  to  believe  that 
it  is  not  much  above  the  usual  pressure 
used  on  board  all  Thames-going  steam- 
ers, and  certainly  not  more,  if  so  much, 
as  that  on  the  Clyde.    The  imputation 
that  Rufus  has  thrown  out,  viz.,  that 
such  men  as  Messrs.  Seaward,  Messrs. 
Miller  and  Co.,   and  Messrs.  Penn, 
have  used  an  unfair  means  to  obtain 
such  great  speed  for  their  boats,  as 
an   individual,  well  known    for  the 
Victoria,  and  other  steam- boat  cata- 
strophes, used  to  do,  is  unfair  and 
untrue  in  the  extreme.    If  Rufus  does 
not  know,  except  from  vague  unworthy 
sources,  anything  of  these  boats,  why 
circulate  such  preposterous  stories  as 
he  has  done  with  respect  to  their  pres- 
sure, and  more  particularly  with  regard 
to  the  Brunswick)  whose  boilers,  he 
says,  were  ruptured  under  unusual 
pressure,which  is  not  exactly  true  ?  The 
tacts  are  these  :  that  while  on  one  of 
her  voyages   a  defective  steam-pipe 
gave  way,  and  having  filled  the  engine- 
room  with  steam,  and  compelled  the 
engineer  to  quit  it;  the  captain,  with- 
out inquiry,  concluded  an  explosion 
had  taken  place,  and  ran  the  vessel 
ashore,  thereby  creating  both  unneces- 
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sary  alarm,  and  great  delay  to  the  pas- 
sengers. 

I  remain,  yours,  &c, 

Nauticus. 

AUgUSt  31,  mi. 


THE  SLIDING  RULE. 

Sir, — If  you  will  accept  a  somewhat 
tardy  answer  to  the  inquiries  of  L.  R. 
vol.  xxxiv.  p.  Ill,  I  will  endeavour  to 
be  brief. 

The  patent  sliding  rule  is  noticed  in 
1798  by  the  Rev.  W.  Pearson,  in  a  com- 
munication to  Nicholson's  4to  Journal, 
vol.  i.  His  description  shows  that  it  is 
of  the  same  kind  as  that  which  I  once 
saw,  and  which  L.  R.  mentions.  I 
never  met  with  the  name  "Bradford 
and  Hull"  until  now.  The  "reversed 
radius"  on  one  side  of  the  slip  of 

brass  is  to  solve  the  equation  x  « 

a 

at  one  operation,  see  Mech.  Mag, 
vol.  ii.  p.  299.  The  graduation  on 
the  other  side  of  the  brass  is  for  the 
solution  of  right-angled  triangles,  see 
Mech.  Mag.  vol.  xxxii.  p.  102. 

Mr.  Bateman,  in  his  "Excise  Officer's 
Manual/'  1840,  was  particular  in  as- 
signing the  origin  of  the  different  im- 

Erovements  made  in  the  excise  rules, 
ut  he  states,  p.  176,  that  he  had  not 
succeeded  in  tracing  the  author  of  the 
line  M  D  ;  your  correspondent  appears 
to  have  been  more  fortunate. 

To  conclude,  I  am  ready  and  willing 
to  supply  all  that  L.  R.  wishes  for,  in 
the  la6t  paragraph,  but  I  want  a  pub- 
lisher ;  1  do  not  intend  to  print  on  my 
own  account. 

I  am,  &c. 
J.  W.  Woolloar. 

Lewes,  Sept.  1,  1841. 


ABSTRACTS  OF  SPECIFICATIONS  OF  ENGLISH 
PATENTS  RECENTLY  ENROLLED. 

%•  Patentees  wishing  for  more  full  abs- 
tracts of  their  Specifications  than  the  present 
regulations  of  the  Registration  Offices  xoill  ad- 
mit of  our  giving,  are  requested  to  favour  us 
tcith  the  loan  of  their  Specifications  for  that 
purpose. 

George  Edward  Noonb,  of  Hamp- 
STRad,  Engineer,  for  improvements  in  dry- 
gas  meters.  Rolls  Chapel  Office,  August 
18,  1841. 

The  upper  part  of  the  meter  is  divided  into 
two  compartments  by  a  flexible  diaphragm  of 


leather  or  other  suitable  material,  which  is 
fastened  to  the  casing  by  a  metal  ring;  a 
jointed  lever  is  connected  to  the  centre  of  the 
diaphragm,  by  which  motion  is  given  to  the 
working  parts  placed  on  horizontal  axes  at 
the  bottom  of  the  meter.  The  ingress  aod 
egress  pipes,— that  is,  the  communications 
between  the  gas  main  and  the  meter,  aod 
between  the  meter  and  the  burners — are 
governed  by  a  four-way  cock,  the  plug  of 
which  is  acted  upon  by  a  bent  lever,  through 
a  weighted  cam  or  tumbler,  so  as  to  reverse 
the  communications  every  time  that  the  dia- 
phragm is  forced  over  to  either  aide  by  the 
pressure  of  the  gas ;  every  such  movement 
being  recorded  by  the  registering  apparatus. 

In  order  to  prevent  gas  from  passion 
through  without  being  registered,  when  the 
meter  is  placed  in  an  inclined  position,  the 
weighted  cam  is  provided  with  two  pins,  the 
uppermost  of  which  is  nearly  embraced  by 
the  forked  end  of  either  of  two  small  weighted 
levers  when  the  meter  is  in  a  vertical  posi- 
tion. But  if  the  meter  is  inclined  to  either 
side,  the  weighted  end  of  the  lever  on  tbat 
side  tilts  up  its  forked  end  and  embraces  the 
pin,  thereby  preventing  the  motion  of  the 
cam,  consequently  the  supply  of  gas  is  shut 
off  from  the  burners,  until  the  meter  is  again 
restored  to  a  level  position. 

A  second  improvement  relates  to  a  me- 
thod of  manufacturing  the  flexible  diaphragm 
used  in  this  form  of  meter.  A  mould  is  used 
consistiug  of  several  segments  of  hard  wood 
joined  together  at  the  centre,  and  so  con- 
structed as  to  admit  of  a  wedge-piece  being 
inserted  between  them  in  order  to  expand 
them,  and  complete  the  hemispherical  form 
required  in  the  mould.  The  flexible  material 
is  placed  upon  the  mould  in  a  damp  state, 
and  tied  round  upon  a  metal  ring  which  it 
encircles.  The  wedge-piece  is  then  forced 
between  tbe  segments  by  means  of  thumb- 
screws, until  tbe  proper  form  is  obtained, 
when  the  flexible  material  is  left  to  dry,  and 
then  removed  from  the  mould 

The  claim  is  to  tbe  spirit  and  legitimate 
scope  of  that,  which,  as  a  priuciple  of  con- 
struction, has  been  set  forth  in  this  descrip- 
tion :  excepting  such  parts  of  the  apparatus, 
or  mechanism  as  have  been  known  and  used 
before,  and  which,  for  tbe  sake  of  perspicuity, 
have  been  necessarily  alluded  to. 
William  Newton,  ofChancery-lakb, 
Civil  Engineer,  for  improvements  in  the 
process  of  and  apparatus  for  purifying  and 
disinfecting  greasy  and  oily  substances  or  mat- 
ters, both  animal  and  vegetable.  (A  commu- 
nication.) Rolls  Chapel  Office,  August  22, 
1841. 

These  improvements,  which  are  twelve  in 
number,  are  briefly  as  follows  :— 

I.  In  the  decoloration  or  disinfection  of 
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fatty  matters,  by  a  partial  or  total  distilla- 
tion in  vacuo. 

2.  In  subjecting  fatty  or  greasy  substances 
to  the  action  of  currents  of  steam,  heated  to 
a  temperature  of  above  100°  of  the  centigrade 
thermometer. 

3.  In  distilling  acid  fatty  matters  with  a 
torrent  of  steam  of  a  high  temperature  to 
obtain  the  acids  in  a  state  of  purity ;  and 
also  by  using  the  same  means  with  fatty  mat- 
ters previously  heated  to  produce  the  acids 
more  pure  and  more  economically  than  here- 
tofore. 

4.  In  clarifying  heated  fatty  matters,  by 
means  of  sulphuric  acid,  and  subsequent 
washing  with  water ;  the  fatty  matters  being 
afterwards  separated  from  the  water  and 
acid  by  injecting  into  the  miiture  currents  of 
steam  at  from  60°  to  100°.  The  operation 
of  washing  is  continued  until  the  water  is 
not  discoloured,  when  the  fatty  matters  are 
thrown,  while  warm,  into  a  filtering  appa- 
ratus. 

5.  In  decoloring  fatty  matters  by  means 
of  lime,  chalk,  and  alumlne,  either  in  a  rough 
or  purified  state,  employed  in  a  dry  state,  and 
heated  to  100°  and  upwards. 

6.  In  a  form  of  apparatus  for  heating  fatty 
substances  uniformly  and  economically,  either 
with  or  without  steam,  and  for  collecting  the 
products  disengaged  during  the  several  ope- 
rations. 

7.  In  an  apparatus  for  operating  upon 
fatty  substances  in  vacuo,  either  by  beating 
aod  distilling  them  alone,  or  by  a  current  of 
steam. 

8.  In  the  employment  of  steam  not  com- 
pressed, but  heated  above  100°  of  the  centi- 
grade thermometer,  as  described  under  the 
2nd  improvement. 

9.  In  several  new  arrangements  of  filters 
for  filtering  oils  and  fatty  matters. 

10.  In  the  use  of  such  filters,  of  mineral 
or  vegetable  acids,  and  acid  salts,  of  absorbent 
aod  decoloring  materials,  and  of  textile  sub- 
stances steeped  in  alum  to  assist  in  producing 
the  effect  desired. 

11.  In  employing  platinum,  or  silver  worms 
for  condensing  the  distilled  acid  fats,  &c, 
by  which  the  acids  are  obtained  in  a  state  of 
perfect  purity. 

12.  In  the  distillatory  rectification  of  acid 
fatty  substances  for  the  purpose  of  separating 
the  liquid  from  the  solid  parts  thereof,  with- 
out the  use  of  pressure. 

Jonathan  Guy  Dashwood,  of  Rydb, 
Islb  or  Wight,  Plumber,  for  improvements 
in  pumps.  Enrolment  Office,  August  22, 
1841. 

Within  one  long  or  three  short  cylinders, 
two  long  buckets  fitted  with  valves  in  the 
usual  way  work  up  and  down ;  each  bucket 
ia  twice  and  a  quarter  the  length  of  the 


stroke,  and  is  worked  by  slings  attached  to 
its  outer  side,  between  the  working  cylinders 
or  through  suitable  openings  in  the  cylinder 
where  one  only  is  used.  The  ends  of  the 
buckets  are  made  to  fit  the  cylinders  In  a 
water-tight  manner,  by  means  of  cupped 
leathers.  The  working  cylinder  slings  and 
buckets  are  enclosed  as  high  aa  the  top  of 
the  former  within  a  casing  filled  with  water, 
to  keep  the  leather  moist,  and  to  prevent  the 
access  of  air  to  the  buckets. 

The  slings  are  each  attached  to  a  separate 
crank  shaft,  on  which  an  eccentric  cog-wheel 
is  fixed,  driven  by  an  intermediate  wheel  on 
a  horizontal  shaft ;  so  that  the  cogs  on  the 
longest  leverage  of  the  driving  wheel  fit  into 
the  short  lever  cogs  of  the  one  wheel,  and 
the  short  lever  cogs  of  the  driving  wheel  into 
the  long  lever  cogs  of  the  other  wheel.  So 
that  on  turning  the  driving  wheels  regularly 
round,  the  buckets  will  be  raised  and  depressed 
alternately,  thereby  maintaining  a  constant 
flow  of  water. 

The  claim  is  to  the  introduction  of  the 
long  buckets  and  the  method  of  working  the 
same,  by  the  slings  being  fixed  to  the  outside 
of  them  after  passing  down  outside  of  the 
working  barrel. 

Also  the  introduction  and  use  of  eccentric 
wheels  for  pump  work,  so  as  to  give  that 
peculiar  action  to  the  crank- shafts,  by  caus- 
ing tbeai  to  travel  at  different  rates  of  speed 
during  each  revolution  of  the  driving  wheel. 

John  Hbnby  Lb  Kbux,  or  No.  37, 
Southampton  -  strbbt,  Pbntonville, 
Engraver,  for  an  improvement  in  line  en- 
graving,  and  in  producing  impressions  there- 
from.   Rolls  Chapel  Office,  August  23,  1841. 

This  improvement  consists  in  engraving  a 
subject  on  two  plates,  one  portion  of  the 
subject  on  one  plate,  and  the  remainder  on 
the  other,  so  that  when  printed,  the  combi- 
nation of  the  two  impressions  shall  produce 
the  effect  required. 

Two  plates  being  prepared  for  engraving, 
on  one  of  them  is  put  a  tracing  of  any  given 
subject.  The  outline  and  dark  shadows  are 
then  etched  on  this  plate,  and  finished  by  the 
usual  process  of  line  engraving;  this  plate 
is  called  the  subject  plate. 

A  tracing,  or  transfer  from  the  above  is 
then  placed  on  the  other  plate,  and  a  tint  of 
lines  is  ruled  all  over  the  subject ;  the  lights 
are  then  stopped  out,  and  the  under  tints,  or 
shadows  are  produced  by  biting  in ;  thus 
forming  what  is  called  the  ground  plate.  The 
plates  being  marked  with  register  lines  are 
printed,  one  upon  the  impression  of  the  other, 
so  as  to  produce  the  effect  sought. 

The  claim  is,  to  the  ruling  of  a  tint  of 
lines,  and  then  producing  the  required  under 
tints,  lights,  or  deep  shadows,  on  a  separate 
plate  from  that  on  which  the  general  suhject 
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ia  engraved,  and  then  taking  impressions  from 
the  two  plates  so  engraved  in  the  manner 
described  (both  being  engraved  in  the  style 
called  line  engraving),  whereby  an  entirely 
novel  effect  is  produced,  with  a  considerable 
savicg  of  labour. 

John  Deanb,  or  Dover,  Chemist,  for 
improvements  in  preparing  skhs  and  other 
animal  substances,  for  obtaining  gelatine,  size, 
and  glue,  and  in  preparing  skins  for  tanning. 
Petty  Rag  Office,  August  23,  1841. 

Tbe  hair  is  first  removed  from  the  skins, 
by  placing  them  in  a  solution  of  lime,  potass, 
or  soda,  io  tbe  proportions  of  from  8  to  36  lbs. 
of  lime,  and  from  4  to  16  lbs.  of  potass  or 
soda  to  every  fifty  gallons  of  water.  The 
skins  are  then  placed  in  a  revolving  cylinder 
formed  of  bars  of  wood  or  metal,  or  a  per- 
forated  surface  of  wood  may  be  used,  and  the 
cylinder  being  placed  in  a  trough  filled  with  any 
of  tbe  before- mentioned  solutions  is  caused  to 
revolve  until  tbe  action  of  the  lime,  c*c.,  aided 
by  friction,  has  removed  all  the  hair.  The 
skins  are  then  taken  out  of  the  cylinder, 
fleshed  or  shaved,  and  washed  until  thoroughly 
cleansed.  They  are  then  steeped  in  a  large 
vat  of  water,  until  a  slight  putrescence  is  ap- 
parent, when  they  are  removed  to  suitable 
vessels,  and  covered  with  water,  into  which  is 
poured  from  6  to  28  or  30  lbs.  of  hydrochloric 
acid  for  each  cwt.  of  animal  substance.  Tbe 
vessel  is  then  covered  over,  and  the  skins  left 
to  the  action  of  the  acidulated  water  from 
eight  to  twenty-four  hours,  or  until  tbe  skins 
assume  a  white  semi-transparent  appearance, 
when  they  are  taken  out  and  thoroughly 
washed  in  cold  water,  and  afterwards  depo- 
sited for  two  or  three  days  in  a  tank,  through 
which  a  current  of  fresh  water  flows  con- 
tinually. Instead  of  the  hydrochloric  acid  in 
solution,  the  skins  may  be  treated  with  hy- 
drochloric acid  gas. 

Hides,  &c,  are  subjected  to  the  above  pro- 
cesses, and  then  tanned  in  the  ordinary  way. 

The  claim  is  to  the  use  of  a  rotating  per- 
forated or  other  cylinder,  for  the  purpose  of 
unbairing  the  skins,  hides,  or  pieces,  to  be 
used  in  the  manufacture  of  gelatine,  size,  or 
glue ;  when  used  in  combination  with  a  so- 
lution of  lime,  potass,  or  soda,  or  combined 
portions  of  either.  Also,  the  application  of 
hydrochloric  acid,  or  hydrochloric  acid  gas, 
or  either  of  them  diffused  in  water,  in  what- 
ever manner  they  may  be  employed ;  when 
applied  to  hides,  skins,  or  other  animal  sub- 
stances, for  tbe  purpose  of  preparing  them 
for  the  manufacture  of  gelatine,  size,  or  glue. 
Also,  the  sole  application  of  the  above-men- 
tioned acid  and  acid  gas  to  bides  and  skins, 
for  the  purpose  of  preparing  them  for  being 
tanned. 

Charles  Sneath,  ov  Nottingham, 
Lace  Manufacturer,  for  certain  improve- 


ments in  machinery  for  the  making  or  manu- 
facturing of  stockings,  or  other  kinds  of  loop' 
work.    Petty  Bag  Office,  August  23,  1841. 

The  machine  embodying  these  improve- 
ments consists  of  a  rectangular  frame,  on 
the  front  rails  of  which  there  are  two  sets  of 
brackets,  which  carry  the  principal  working 
parts.  In  the  front  part  of  the  machine,  a 
aeries  of  vertical  jacks  or  levers  vibrate  upon 
a  horizontal  shaft,  between  combs  which  are 
fixed  to  tbe  lowest  set  of  brackets.  A  lead 
with  two  needles  is  jointed  to  the  upper  end 
of  each  jack,  the  leads  sliding  in  and  out  ho- 
rizontally upon  the  top  rail  of  the  machine ; 
the  lower  ends  of  the  jacks  are  acted  on  by 
springs,  which,  pressing  against  their  tails, 
force  their  lower  ends  back,  and  thus  cause 
the  needles  to  project  forward.  The  tails  of 
the  jacks  are  acted  upon  by  a  series  of  tap- 
pets, set  as  oblique  steps  on  tbe  periphery  of 
a  barrel  or  cylinder  mounted  on  a  horizontal 
shaft  in  the  middle  of  the  machine.  The 
bobbin  of  thread  for  the  production  of  the 
fabric  is  placed  at  the  top  of  the  machine, 
from  whence  the  thread  passes  down  through 
the  eye  of  a  carrier  to  the  needles. 

To  the  froot  ends  of  the  upper  set  of 
brackets  a  lever  frame  is  jointed,  carrying  a 
bar,  to  which  a  series  of  points  set  in  leads 
are  attached.  These  points  stand  between 
the  needles,  and  are  used  instead  of  the  or- 
dinary sinkers,  for  forming  the  loops.  Two 
other  levers,  carrying  a  presser  bar,  are  also 
jointed  to  tbe  same  brackets,  to  the  under 
part  of  which  a  vertical  bar,  called  a  stump 
bar,  is  fastened,  its  upper  edge  being  cut  into 
notches,  between  which  the  needle  slides  to 
and  fro ;  in  front  of  the  stump  bar,  below 
the  needles,  a  thin  plate,  called  tbe  freeing 
plate,  is  attached,  a  space  being  left  for  the 
passage  of  the  work  to  the  work-beam  below. 

In  the  drawing^  which  accompany  the  spe- 
cification, a  double  machine  is  represented, 
containing  two  sets  of  working  parts,  the 
oue  in  the  front,  the  other  at  the  back,  work- 
ing simultaneously,  and  producing  two  pieces 
of  fabric  at  tbe  same  time. 

John  Godwin,  of  Cumberland-street, 
Hackney-road,  Piano-forte  Manufac- 
turer, for  an  improved  construction  of  piano- 
fortes of  certain  descriptions.    Enrolment  Of- 
fice, August  23,  1841. 

The  improvements  here  patented  relate  to 
the  construction  and  arrangement  of  the  dif- 
ferent parts  of  horizontal  pianos,  the  strings  of 
which  pass  from  the  plate  over  the  bridge  on 
the  sound-board  in  the  usual  manner,  and 
under  a  bridge  beneath  the  wrest-pin  block. 
The  strings  are  each  passed  round  a  separate 
pulley,  and  are  then  carried  up  in  front  of 
the  block  to  the  wrest  pins,  and  are  secured 
in  the  usual  way.  These  pulleys  are  made 
in  sets,  according  as  the  instrument  is  to 
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have  two  or  three  unisons,  and  the  mounting 

of  each  set  has  a  shank  attached  to  the  lower 
angle  of  the  front  of  the  wrest-pin  block, 
which  is  cut  away  for  that  purpose.  The 
wrest-pin  block  is  of  a  rectangular  form,  (8 
inches  wide,  and  4  inches  deep,)  and  is  com- 
posed of  two  pieces  ;  the  lowest  of  which  is 
cut  away  to  admit  a  strap  on  one  end  of  a 
bar,  the  other  end  of  which  is  attached  to 
the  string  plate.  There  are  several  of  these 
straps,  which  are  let  in  to  counteract  the 
tendency  of  the  tension  of  the  strings  to  de- 
press the  front  aod  elevate  the  back  of  the 
wrest-pin  block.  For  this  purpose,  an  iron 
bolt,  of  an  inch  in  diameter  is  also  passed 
through  each  bar,  through  the  sound-board 
and  bracket,  and  secured  above  the  bar  by  a 
nut,  and  beneath  the  bracket  by  a  washer. 

The  sound-board  is  placed  three  inehes  and 
a  half  below  the  strings,  and  is  extended  two 
i aches  farther  than  usual  towards  the  front 
of  the  instrument,  under  the  vibrating  part 
of  the  strings.  This  extension  may  be  car- 
ried through  the  whole  length  of  the  scale, 
but  it  is  preferred  to  go  only  as  far  as  where 
the  treble  notes  do  not  require  dampers. 

In  order  to  effect  the  action  of  the  key 
upon  the  hammer  and  damper,  under  this  ar- 
rangement, the  damper  level  is  placed  between 
the  sound-board  and  the  strings,  and  tbe 
bracket  is  made  quite  straight.  The  key  is 
shortened  about  two  inches,  and  a  right- 
angled  piece  of  metal  fixed  on  tbe  end  of  it 
communicates  the  action  of  the  key  to  the 
damper  lever.  The  cheek  is  carried  farther 
back  on  the  key,  and  a  check  piece  is  attached 
to  the  middle  of  the  shank.  The  hammer 
rest  is  also  removed  higher  up,  and  the  length 
between  the  head  and  the  shank  of  the  ham- 
mer is  reduced  to  an  inch. 

John  Walker,  of  Crooked-lane, 
King  William- street,  for  an  improved  hy- 
draulic apparatus. — Enrolment  Office,  Sep- 
tember 8,  184!. 

This  apparatus  was  fully  described  in  our 
927th  Number,*  as  a  single  tube,  with  a 
valve  in  an  enlarged  chamber  at  its  lower 
end,  and  its  modus  operandi  explained.  The 
patentee  observes  in  his  specification,  that 
when  water,  or  any  other  fluid,  is  merely  to  be 
raised  into  a  cistern,  and  not  delivered  in  the 
form  of  jets,  an  elbow  pipe  is  substituted  for 
tbe  jet-pipe. 

When  a  continuous  flow  of  water  is  re- 
quired, the  upper  part  of  the  moveable  tube, 
instead  of  being  equipped  with  the  jet-pipe, 
has  a  leather,  or  other  flexible  pipe  screwed 
on  to  it,  the  other  end  of  which  is  inserted 
into  a  fixed  air-vessel,  and  closed  by  a  valve 
opening  upwards;  the  intermittent  jets  are 
collected  in  this  air-vessel,  and  compressing 
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the  air  contained  therein,  the  water,  or  other 
fluid  is  forced  out  by  the  reaction  of  the  com' 
pressed  air  through  a  discharging  orifice,  in 
one  continuous  stream. 

When  large  quantities  of  water  have  to  be 
raised,  as  for  example,  from  reservoirs  for  the 
supply  of  houses,  or  from  flooded  lands,  two 
or  more  of  these  machines  may  be  suspended 
from  the  extremities  of  an  equal  armed  lever, 
so  as  to  counterbalance  each  other,  aod 
deliver  the  water  alternately,  being  worked 
by  suitable  machinery,  impelled  by  manual 
labour,  or  any  other  available  power. 

The  claim  is,  1.  To  the  improved  hydrau- 
lic apparatus,  of  the  form  hereinbefore  de- 
scribed, and  deriving  its  power  of  raising 
and  projecting  water,  or  any  other  fluid,  in 
the  manner  set  forth,  however  such  may  be 
worked,  whether  by  manual  labour,  or  by 
suitable  machinery  moved  by  steam,  water,  or 
any  other  power  ;  and  whether  used  in  a  ver- 
tical, inclined,  or  horisoatal  position. 

2.  To  the  said  apparatus  as  used  in  con- 
nection with  an  air-vessel  for  obtaining  a 
continuous  flow  of  water  or  other  fluid,  or  in 
connection  with  any  other  appendage,  by 
which  its  applicability  as  a  machine  for  raising 
or  projecting  fluids  may  be  varied,  facilitated 
or  extended. 


IMPORTANT  COMBINATION  OP  THE  ELEC- 
TROTYPE WITH  THE  DAGUERREOTYPE 
PROCESS. 

At  the  last  meeting  of  the  London  Elec- 
trical Society,  a  paper  was  read  by  Mr.  W. 
B.  Grove.  M.A.,  F.R.S.,  Professor  of  Experi- 
mental Philosophy  in  tbe  London  Institution, 
"  On  a  Voltaic  process  for  etching  Daguer- 
reotype plates,"  which  contained  an  account 
of  a  series  of  experiments,  that  promise  to 
lead  to  most  important  results.  Tbe  paper 
was  illustrated  by  20  or  30  prints  obtained 
from  the  etched  plates,  by  the  etched  plates 
themselves,  and  by  electrotype  copies  of  the 
same.  The  principles  on  which  the  process 
depends  may  be  gathered  from  the  words 
with  which  the  author  concludes  :— Instead 
of  a  plate  being  inscribed  as '  drawn  by  Land- 
seer,  and  engraved  by  Cousins,1  it  would  be 
•drawn  by  Light,  and  engraved  by  Elec- 
tricity.'" 

"  The  secret  of  this  process  is  to  make  the 
daguerreotype  the  anode  of  a  voltaic  combi- 
nation, in  a  solution  which  will  not  of  itself 
attack  either  silver  or  mercury,  but  of  which, 
when  electrolysed,  the  anion  will  attack  these 
metals  unequally."  This  is  accomplished  by 
employing  a  solution  of  two  measures  of  hy- 
drochloric acid  to  one  of  water,  and  placing 
it  in  the  daguerreotype  plate  as  an  anode, 
with  a  plate  of  platinized  silver  of  equal 
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size  as  the  other  electrode.  The  result  of 
the  unequal  action  of  the  liberated  anion 
upon  the  plate,  is  to  produce  a  perfect  etching 
of  the  original  design ;  and  this,  when  print- 
ed from,  gires  a  picture,  having  the  lights 
and  shades  as  in  nature.  From  the  nature 
of  the  case  it  will  ensue,  that  if  the  plate  is 
etched  too  deeply,  the  fine  lines  will  run  into 
each  other;  bat  if  sufficiently  acted  on  to 
leave  a  perfect  etching  of  the  original  design, 
which  can  be  done  with  the  greatest  accuracy, 
the  very  cleaning  of  the  plate  by  the  printer 
destroys  its  beauty,  and  the  molecules  of  the 
printing  ink  being  larger  than  the  depth  of 
the  etching*,  a  very  imperfect  impression  is 
obtained.  From  this  the  author  concluded 
that  at  present  the  great  object  attained  is 
this,— a  daguerreotype  picture  can  be  pro- 
duced  in  the  ordinary  way,  it  can  be  etched 
according  to  the  present  process,  and  from 
this  etching,  an  indefinite  number  of  electro- 
type copies  can  be  obtained.  As  an  illus- 
tration of  the  perfection  attendant  on  this, 
the  author  states,  that  from  a  daguerreotype 
plate,  which  had  on  it  a  sign-board  measur- 
ing 1-10  by  6-100  of  an  inch,  five  lines  of 
the  inscription  can  be  read  distinctly  by  aid 
of  a  microscope  applied  to  the  electrotype 
copy.  The  author  mentions  many  advantages 
attendant  on  his  mode  of  etching,  among 
which  not  the  least  worthy  of  attention  is, 
that  local  action  is  avoided. 


NOTKS  A  WO  XOTICCS. 

Cornuh  Engines. — The  number  of  pumping  en- 
gines reported  upon  in  Messrs.  Lean's  Monthly 
Keport  for  July  last,  ia  54.  They  have  consumed 
in  that  time,  3,440  tons  of  coal,  and  lifted  $3,000,000 
tons  of  water  10  fathoms  high.  The  average 
work  of  the  whole  Is  therefore  54.000,00015s. 
lifted  one  foot  high  by  the  consumption  of  one 
bushel  of  coal.  The  greatest  individual  perform- 
ance during  the  past  month,  has  been  that  of 
Taylor's  South  Wheal  Basset  Single  Engine,  (86 
inches  cylinder,  and  1 1  feet  cylinder  stroke,)  which 
raised  the  enormous  quantity  of  10 1.595, 3001bs.  of 
water,  by  the  consumption  of  one  bushel  of  coal. 

Safely  Gunpowder. — A  process  is  stated  to  have 
been  submitted  to  the  French  Academy  of  Science, 
by  which  gunpowder  can  have  the  property  of  in- 
flammability abstracted  from,  or  imparted  to  it,  at 
pleasure,  so  that  it  maybe  stored  up  in  any  quanti- 
ties, with  as  much  safety  as  oil  or  corn. 

Immense  Iron  Tent.— The  King  of  Prussia  has 
had  a  tent  made,  for  the  purpose  of  giving  a  grand 
entertainment  at  the  Camp  in  Silesia,  the  frame- 
work of  which  is  all  of  cast-iron. 

Spontaneous  Combustion. — Mr.  Robert  Hunt,  who 
has  been  engaged  in  an  inquiry  into  the  origin  of  the 
fire  that  broke  out  some  time  ago  in  H  .M.S.  Talavero, 
has  reported  to  the  Admiralty,  that  it  was  owing 
to  the  spontaneous  ignition  of  masses  of  oiled  oakum, 
oiled  and  painted  canvass,  and  sawdust,  which  had 
been  allowed  to  accumulate  in  a  large  bin  on  the 
edge  of  the  dock,  immediately  beneath  the  roofing 
under  which  the  ship  lay. 


Steamers  for  the  Sicilian  Government.— On  the 
21st  inst.  a  fine  steam  vessel  w  as  launched  from 
the  building  yard  of  Mr.  Pitcher,  of  North  Fleet. 
She  is  for  the  Sicilian  government,  and  named  the 
"  Maria  Teresa,"  her  tonnage  is  300,  and  the  col- 
lective power  of  her  engines,  which  have  been  ma- 
nufactured by  Messrs.  Boul  ton,  Watt  and  Co.,  Soho, 
will  be  equal  to  120  horses.  A  second  vessel  is  in 
considerable  progress  for  the  same  government  to 
carry  250  horse  engines  from  the  same  establish- 
ment. 

Electrotype.— The  Bavarian  sculptor  Stigelmayer 
has  brought  to  great  perfection  the  galvano-plastic 
process.  I  n  the  space  of  two  or  three  hours  colossal 
statues  in  plaster  are  covered  with  a  coat  of  copper, 
which  takes  with  the  greatest  accuracy  the  most 
minute  and  delicate  touches,  giving  the  whole  the 
appearance  and  solidity  of  the  finest  casts  in  bronze. 
M.  Stigelmayer  has  also  applied  bis  process  to  the 
smallest  objects,  a*  flowers,  plants,  and  even  in- 
sects, bringing  them  out  with  such  accuracy,  that 
they  seem  to  have  been  executed  by  the  bands  of 
the  most  skilful  artist*. — Letter  from  Munich. 

Alkali  Works.— There  is  a  process  now  in  opera- 
tion to  destroy  entirely  the  muriatic  and  other 
baneful  gases  that  have  hitherto  made  their  escape 
from  chemical  works,  to  the  great  injury  of  vegeta- 
tion and  health.  Messrs.  Burnett  and  Sons,  of 
Duuston,  the  original  inventors  of  this  process, 
have  had  their  alkali  works  in  full  operation  on  this 
principle,  from  two  to  three  years,  in  the  heart  of  a 
rural  district,  without  having  had  a  single  com} 
plaint  from  their  neighbours,  or  a  single  shilling  to 
pay  for  damages.— Northern  Times. 

The  IVelsh  Coal  Fields,  it  has  been  stated,  extend 
over  1,200  square  miles,  and  that  there  are  23  beds 
of  workable  coal,  having  an  average  thickness  of 
95  feet.  Each  acre  will  yield  about  1C0, 0O0  tons, 
being  at  the  rate  of  65,000,000  tons  per  mile.  If 
from  this  we  deduct  one  half  for  waste,  and  the 
minor  extent  of  the  upper  beds,  this  will  afford  a 
supply  of  coal  equal  to  32,000,000  tons  per  square 
mile.  Let  it  be  conceded  that  5,000,000  are  equal 
to  one-third  of  that  consumption  in  England— then 
each  square  mile  of  the  Welsh  coal  field  will  meet  a 
proportionate  consumption  of  100  years;  and  as 
there  are  from  1,000  to  2,000  square  miles  in  this 
district,  it  would  supply  England  with  coal  for  2,000 
years  after  all  the  English  mines  were  exhausted.— 
Times. 

Ancient  Water-wheels  in  the  Euphrates.  —  The 
only  obstacle  to  the  navigation  of  this  river  consists 
in  the  remains  of  the  water-wheels  used  for  irriga- 
tion. In  the  short  space  of  130  miles  we  found 
nearly  300  of  these  wheels,  about  one-third  of  which 
are  in  operation  at  the  present  day.  They  consist 
of  large  parapet  walls  built  Into  the  stream,  direct- 
ing the  current  of  the  river  to  the  wheels,  which 
are  the  most  clumsy  pieces  of  mechanism,  made  of 
branches  of  trees,  and  having  slunground  them  150 
clay  vessels  to  raise  the  water  in.  The  wheels  are 
40  feet  in  diameter,  placed  at  the  end  of  an  aque- 
duct, raised  upon  well-built  Gothic  arches.  They 
are  the  nearest  approach  to  perpetual  motion  that  I 
have  seen,  and  it  is  surprising  the  quantity  of  water 
which  they  raise  to  the  surface.  They  cause  a  cur- 
rent of  six  or  seven  knots,  with  a  fall  of  two  or 
three  feet  where  they  are,  so  that  this  part  of  the 
river  is  difficult,  and  somewhat  dangerous;  but,  as 
it  is,  we  have  surmounted  all ;  I  should  rather 
say  the  genius  and  skill  of  Messrs.  J.  Laird  and 
Macgregnr,  who  furnished  the  boats  and  engines, 
have  overcome  obstacles  which  baffled  the  well-dis- 
ciplined legions  of  Trajan  and  Julian,  when  they 
went  to  besiege  Ctesipbon,  and  failed  to  drag  their 
fleets  against  the  stream  on  account  of  the  current. 
Account  of  the  Euphrates'  Expedition  in  the  Timet. 
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[From  a  Co 

It  is  highly  important  to  the  health 
of  families,  that  water  intended  for 
their  daily  consumption  should  be  free 
from  all  impurities. 

Good  and  clear  water  is  also  a  valu- 
able acquisition  to  such  manufacturers 
as  paper  makers,  dyers,  bleachers,  and 
calico  printers ;  and  in  order  that  fam- 
ilies and  manufacturers  should  have  a 
constant  and  copious  supply  of  pure 
water,  filtration,  on  a  large  scale,  is 
necessary. 

The  systems  of  filtration  already 
used  by  the  public,  furnish  filtered 
water  in  such  trifling  quantities  as  to 
be  of  service  only  to  small  families,  in 
addition  to  which,  great  inconvenience 
is  experienced  by  the  filters  being  con- 
stantly out  of  repair,  and  from  their 
having  to  be  taken  away  to  be  put 
to  rights;  while  manufacturers  like 
the  paper  maker,  dyer,  bleacher,  calico 
printer,  &c,  who  require  such  large 
quantities  of  filtered  water  as  120,000 
gallons  per  day,  are  without  any  system 
of  filtration  whereby  they  can  obtain 
pure  water  in  such  large  quantities. 

Again,  the  vinegar  distiller,  oil  mer- 
chant, and  sugar  refiner,  are  without  any 
rapid  system  of  filtration  by  which  tliey 
can  clarify  their  liquids  ;  but  by  the  me- 
thod now  to  be  explained,  oils,  vinegar, 
and  sugar  juice,  are  clarified  in  the  most 
perfect  manner,  and  at  a  very  rapid  rate. 

Pig.  I  of  the  accompanying  engrav- 
ings is  an  external  representation  of  a 
patent  rapid  filter,  called  No.  1,  which 
is  eight  inches  in  diameter,  and  twenty 
inches  high,  and  capable  of  filtering 
upwards  of  100  gallons  of  water,  or 
other  similar  liquid  per  day  of  24  hours. 

Fig.  2.  Is  a  section  of  the  same ;  A, 
the  false  bottom  or  well  into  which  the 
filtered  liquid  is  received,  covered  with 
a  perforated  plate,  above  which  there  is 
a  layer  of  horsehair  or  serge  ;  B  is  the 
filtering  medium,  which  consists  of 
prepared  cotton  divested  of  every  par- 
ticle of  dirt  and  grease;  C  is  an  iron 
or  earthenware  plate  pierced  with  fine 
holes,  or  covered  with  wire  gauze.  A 
galvanized  iron  rod  D,  passes  from 
beneath  the  bottom  of  the  filter,  through 
the  filtering  materials,  and  terminates  in 
a  screw  at  its  upper  end. 

In  preparing  this  filter,  the  cotton 
being  already  thoroughly  cleansed,  is 


D  FILTER. 

■spondctiL] 

soaked  in  clean  water,  and  then  packed 
or  kneaded  into  the  filter,  taking  care 
to  press  it  well  against  the  sides  of  the 
containing  vessel ;  the  plate  C  is  then 
placed  upon  the  cotton,  and  above  it  a 
circular  iron  frame.  The  nut  E  is  then 
screwed  upon  the  upright  rod  until  the 
filtering  medium  is  sufficiently  com- 
pressed. 

In  the  construction  of  large  filters 
for  the  supply  of  paper  makers,  dyers, 
calico  printers,  &c,  requiring  as  many 
as  10,000  gallons  of  water  per  hour, 
the  arrangement  is  slightly  varied.  In 
this  case  the  rod  D  is  dispensed  with  ; 
the  cotton  is  packed  or  kneaded  on  to 
the  covering  of  the  false  bottom,  the 
full  size  of  the  tank  or  reservoir,  and 
pressed  down  by  an  iron  frame-work 
covered  with  wire  gauze.  A  screw 
and  lever  are  employed  in  the  first  in- 
stance to  give  the  required  pressure, 
when  iron  rods,  fitted  with  set  screws, 
are  slid  down  metal  grooves  placed 
two  on  each  side  of  the  vessel,  which 
retain  the  parts  in  their  proper  position 
when  the  screw  is  removed. 

The  patentee  claims  the  following 
advantages  for  his  system  of  filtration; 
viz., 

1.  That  water  may  be  filtered  to  any 
extent. 

2.  That  wines,  oils,  vinegar,  sugar 
juice,  cider,  and  all  liquids,  may  be 
filtered  without  injuring  their  quality, 
taste,  or  colour. 

3.  That  the  size  of  the  filters  are 
small,  in  comparison  with  the  large 
supply  of  filtered  water.  For  example; 
a  filter  of  eight  inches  in  diameter,  by 
twenty  inches  high,  will  filter  water  at 
the  rate  of  1500  gallons  per  day. 

4.  That  filters  can  be  easily  cleaned, 
and  upon  the  premises  where  they  may 
be  situated. 

5.  That  the  water  is  not  made  hard 
by  filtration,  the  filtering  medium  being 
quite  free  from  chemical  preparation, 
which  is  worthy  the  attention  of  dy- 
ers, bleachers,  calico  printers,  colour 
makers,  &c,  who  require  pure  water 
without  being  made  hard  by  filtration. 

The  advantages  that  strike  us  as 
being  most  important,  are  the  rapidity 
of  its  action,  and  the  facility  of  cleans- 
ing, which  latter  can  at  any  time  be 
effected  in  a  few  minutes,  either  by 
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washing  the  cotton,  or  by  putting  in  a 
fresh  supply. 

With  respect  to  the  rapidity  of  oper- 
ation, one  which  we  inspected  at  the 
depot  in  Chatham-place,  not  above  2  ft. 
in  diameter,  was  filtering  at  the  rate  of 
7000  gallons  a  day. 

Where  reservoirs,  tanks,  or  back- 
waters are  on  the  premises  of  large  es- 
tablishments, filtered  water  can  be  had 
to  any  extent,  as  it  is  only  necessary  to 
place  one  or  more  of  these  filters  in 
communication  with  the  supply  of 
water,  and  the  filtered  water  can  be 
drawn  off  as  fast  as  it  may  be  required. 

Families,  hotel  keepers,  and  tavern 
keepers,  can  have  the  filters  fitted  to 
their  house  cisterns,  by  which  means 
filtered  water  can  be  had  to  any  ex- 
tent, for  culinary  and  laundry  purposes, 
as  well  as  for  the  service  of  the  bed 
chambers  and  bath  rooms. 


IMPROVEMENTS  IN  PIANO-PORTBS. 

Sir, — In  fulfilment  of  the  implied  pro- 
mise contained  in  my  last,  I  take  the 
opportunity  of  my  earliest  leisure  to 
return  to  the  subject  of  improvements  in 
piano-fortes. 

Amongst  the  causes  of  the  varieties 
in  these  instruments,  perhaps  none  is  so 
apt  to  affect  the  quality  and  power  of 
their  tone?,  as  the  differences  in  the 
construction  of  the  sounding  board,  and 
as,  with  few  exceptions,  the  makers 
of  them  appear  to  have  no  fixed  rules 
for  the  construction  of  this,  certainly 
mast  important  part  of  the  instrument, 
it  may  not  he  undesirable,  if,  previously 
to  suggesting  alteration,  we  consider,  in 
the  first  instance,  what  purposes  it  is  de- 
signed to  fulfil ;  and  secondly,  what  con- 
ditions are  most  favourable  to  its  per- 
forming them ;  for  it  is  only  by  such  a 
process  of  reasoning  we  may  hope  to  at- 
tain that  knowledge,  by  which  improve- 
ment in  the  works  of  art  may  be  effected. 

It  has  been  correctly  said  by  Professor 
Rubison  that  the  function  of  the  tube  in 
wind-instruments,  is,  by  its  length  to  de- 
termine the  number  of  aerial  pulsations 
in  a  given  interval  of  time,  but  that  the 
sound  is  due  to  the  air  in  motion  within 
the  tube,  not  to  the  pipe  in  which  it 
moves.  In  piano-fortes,  a  similar  effect 
is  produced  by  the  string,  that  is,  the 
string  determines  the  number  of  vibra- 
tions, or  pitch  of  the  sound,  but  can  hardly 


be  said  to  produce  sound  itself,  as  may 
be  shown,  by  causing  a  string  to  vibrate 
when  stretched  over  a  stiff  bar  of  metal, 
or  any  other  substance  which  is  incapa- 
ble of  acting  as  a  sounding-board,  when 
little  or  no  tone  will  be  perceived.  From 
this  fact,  it  is  plain  the  cause  of  sound 
in  stringed  instruments  must  be  sought, 
not  so  much  in  their  strings  as  in  their 
sounding-boards;  a  larger  or  smaller 
string  will,  no  doubt,  considerably  influ- 
ence the  quality  and  power  of  the  tone, 
and  it  does  so,  probably,  by  causing 
more  or  less  powerful  vibrations  of  the 
sounding-board, — the  vibrations  of  the 
larger  string  being  a  more  powerful 
moving  force,  for  it  is  almost  wholly  by 
the  vibration  of  this  part  of  the  instru- 
ment, causing  corresponding  aerial  vibra- 
tions in  the  surrounding  atmosphere,  that 
the  audible  sound  is  produced. 

From  a  consideration  of  the  mode  by 
which  a  sounding-board  is  put  into  a 
state  of  vibration,  viz.,  by  the  vibrations 
of  the  elastic  string  being  communicated 
to  it  by  the  bridge,  to  which  both  itself 
and  the  string  are  attached,  it  may  be 
reasonably  inferred,  that  the  tone  of  the 
instrument  will  be  more  powerful  and 
continuous,  in  proportion  to  the  freedom 
w  ith  which  the  sounding  board  is  capable 
of  vibrating,  and  that  its  vibrations  will 
be  free,  in  proportion  to  its  lightness, 
elasticity,  and  the  absence  of  all  pressure  • 
or  load  on  it.  Now  if  this  inference  is 
not  incorrect,  I  fear  the  practice  of  the 
makers  of  piano-fortes  is  very  much  at 
variance  with  reason,  for  the  sounding- 
board,  besides  being  stiffly  barred,  which 
is  perhaps  needful  at  the  treble  part,  is 
commonly  loaded  with  a  very  considera- 
ble downward  force,  resultant  from  the 
deflection  of  the  strings  from  a  line 
parallel  to  itself,  and  is  moreover  sub- 
jected to  a  side  strain  of  no  small 
amount,  by  the  lateral  deflection  of  the 
wire  between  the  two  pins  of  the  belly 
bridge,  which  latter  force  would  cause 
the  bridge  to  describe  part  of  a  revolu- 
tion, were  it  not  firmly  attached  to  the 
bellv,  which  is,  of  course,  necessarily 
made  strong  enough  to  bear  these,  cer- 
tainly unnecessary  forces.  I  need  hardly 
add,  to  be  sufficiently  strong,  it  must  be 
either  heavy  enough,  or  stiff  enough, 
and  in  either  case  is  less  capable  of  vibra- 
tion, than  if  it  were  lighter,  less  stiff,  and 
not  subjected  to  such  forces  as  must  re- 
sist its  motion. 
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Ag  pointing  out  defect*  without  sug- 
gesting remedies  is,  if  not  an  useless,  at 
least  a  most  ungracious  task,  I  will  take 
the  liberty,  with  all  due  deference  to  the 
numerous  " practical  men"  among  your 
readers,  of  suggesting,  that  to  obtain  the 
required  increase  of  vibration,  the  bellies 
be  made  considerably  larger,  and  not  so 
stiff,  particularly  that  part  beyond  the 
bridge,  in  the  tenor  and  bass  compass ; 
indeed  I  know  no  good  reason  why  up- 
right instruments  should  not  have  bellies 
nearly  the  whole  size  of  the  interior  of 
their  cases.  In  the  upright  instruments 
constructed  in  this  manner  by  my  es- 
teemed friend,  John  Isaac  Hawkins,  Esq., 
the  bellies  of  which  were  not  "barred  off," 
there  was  very  considerable  increase  in 
their  vibration,  and  consequently  in  the 
power  of  the  tone ;  indeed,  the  desirable- 
ness of  this  may  be  rendered  probable  by  the 
construction  of  instruments  of  the  violin 
kind,  which,  when  made  for  the  lower 
art  of  the  compass  of  musical  sounds, 
ave  a  very  large  belly,  but  piano-fortes, 
and  in  particular  "grands,*'  have  hitherto 
been  generally  made  with  that  part  of 
the  belly  beneath  the  bass  bridge,  much 
smaller  in  proportion  than  the  tenor  part. 

Before  terminating  my  observations  on 
the  subject  of  sounding-boards,  I  may 
remark,  it  is  a  question  yet  undecided 
among  makers,  which  is  the  best  direc- 
*  tion  for  the  grain  of  the  wood  of  which 
they  are  formed,  and  very  fine  instruments 
have  been  constructed,  in  which  it  has 
varied  from  parallelism  to  90°,  with  the 
strings;  perhaps  the  balance  of  advan- 
tages is  in  favour  of  the  grain  being  at 
right-angles,  and  bellies  so  constructed 
only  require  to  be  attached  to  the  case  of 
the  instrument,  at  the  ends  of  the  grain, 
which  leaves  them  more  free  to  vibrate. 
For  this  improvement,  with  many  others, 
we  are  also  indebted  to  Mr.  Hawkins, 
who  introduced  it  into  the  piano-fortes 
constructed  by  him  thirty  years  ago,  and 
that  it  is  an  improvement  we  may  be 
warranted  in  concluding,  from  its  having 
been  adopted  by  Messrs.  Broadwoods,  in 
the  best  grand  piano-fortes  which  they 
have  lately  produced. 

To  relieve  the  sounding-board  from  the 
destructive  downward  pressure,  the  strings 
should  be  parallel  to  it  throughout  their 
whole  length,  up  to  the  wrest-plank 
bridge;  and  to  insure  sufficient  connexion 
between  the  strings  and  the  bridge,  I 
would  recommend  the  employment  of 


three  pins  instead  of  two,  inclined  at  an 
angle  of  say  40°  to  50°  with  the  plane  of 
the  sounding  board,  and  so  placed  as  to 
produce  a  very  slight  lateral  deflection 
of  the  string.  Very  little  indeed  is  requi- 
site when  three  pins  arc  employed,  which 
besides  decreasing  the  danger  of  breaking 
the  wire,  suffers  the  strings  to  be  more 
equally  stretched  throughout  their  whole 
length,  causing  them  to  "come  up" 
sooner,  and  stand  in  tune  better.  Three 
pins  have  also  the  great  advantage  of 
completely  compensating  the  lateral  force 
of  the  strings,  for  it  will  be  obvious  to 
your  mechanical  [readers,  that  if  the 
strings  press  with  a  given  force  against 
each  of  the  two  outer  pins,  they  must 
press  with  a  force  equal  to  the  sum  of 
those  forces,  against  the  centre  pins  iu 
the  opposite  direction. 

In  my  next  communication  I  design  to 
advert  to  the  subject  of  the  different 
modes  of  bracing  piano-fortes,  and  the 
arrangements  of  the  moving  parts  techni- 
cally termed  the  action,  and  may  also 
add  a  few  observations  on  the  propor- 
tionate lengths  and  thickness  of  the 
strings  or  scale,  should  you,  Mr.  Editor, 
consider  this  offering  acceptable. 

I  remain,  yours  te*[»  ctfully, 

Alfk  i  d  Savage. 

16,  Garlic  Hill. 


PlLBROW's    CONDENSING  CYLINDER 
STEAM  ENGINE. 

Sir, — Unwilling  to  occupy  too  much 
of  your  valuable  columns,  (though  I 
still  maintain  that  any  more  important 
improvement  in  the  steam  engine  has 
never  appeared  in  your  pages  fon»r«*« 
tigation,)  I  beg  to  refer  Lowemna- 
phretts  to  the  letter  of  W.  M.  in  a  late 
Number,  and  to  my  reply  thereto  in 
No.  943.    He  will  find  there,  answers 
to  all  his  objections  if  he  read  both  at- 
tentively.   He  will  see  too,  that  the 
superior  advantages  of  my  engine  were 
doubted,  through  a  misconception  of 
W.  M.,  who  thought  it  could  not  be 
better  than  the  present  engine,  because 
he  supposed  tne  used  steam  would 
flow,  as  it  does  there,  into  a  space,  and 
be  subject,  therefore,  to  the  same  con- 
ditions, namely,  the  difference  between 
the  cylinder  and  condenser  vacua.  But 
Lowemnaphretts  says  my  engine  must 
be  worse  than  the  present,  because  it 
has  no  space  for  the  used  steam  to  flow 
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into!  I  have  already  pointed  out  both 
these  errors,  and  will  merely  observe 
on  the  last,  that  if  my  condenser  piston 
could  not  move  (ns  Lowemnaphretts 
says)  because  there  is  no  space  for  the 
steam  to  flow  into,  no  more  could  the 
piston  of  the  present  engine  move. 
The  steam  from  the  boiler  finds  no 
space  there,  but  soon  makes  it  even 
with  a  plenum  (nearly)  on  the  other 
side  to  start  against;  so  does  it  make  a 
space  in  the  condensing  cylinder  of  my 
engine,  with  this  superior  advantage, 
that  an  almost  perfect  vacuum  has 
already  been  formed  on  the  other  side 
during  the  previous  stroke.  In  the 
former  case,  the  steam  has  to  contend, 
and  make  a  space  against  a  resistance, 
almost  equal  to  itself,  for  the  instant, 
though  it  suddenly  diminishes.  In  the 
latter,  the  steam  has  no  uncondenscd 
steam  to  contend'against,  but  commences 
with  a  better  vacuum  than  is  now  ob- 
tained at  the  end  of  the  stroke. 

Lowemnaphretts  has  not,  I  think, 
sufficiently  considered  the  principle  of 
the  condensing  cylinder  engine.  There 
appears,  in  his  paper,  a  misapprehen- 
sion of  the  mechanical  force  or  effect 
produced  by  two  pistons  in  two  separate 
cylinders,  having  a  communication  be- 
tween them,  with  a  plenum  at  one  ex- 
tremity, and  a  nearly  perfect  vacuum  at 
the  other.  Lowemnaphretts  must  have 
lost  sight  of  the  fact,  that  whatever  is 
between  the  two  pistons  under  these 
conditions,  matters  not  at  all,  so  long 
as  the  passage  between  them  remains 
open.  The  effect  upon  the  pistons, 
owing  to  the  equilibrium,  will  be  pre- 
cisely the  same  as  if  the  engine  had 
but  one  piston  and  cylinder,  with  a  ple- 
num on  one  side,  and  a  nearly  perfect 
vacuum  on  the  other. 

Nor  has  Lowemnaphretts  better  con- 
sidered his  objection,  that  my  engine 
requires  what  the  present  does  "  to  get 
the  full  maximum  effect,"  namely, 
"  that  the  passage  between  the  cylin- 
der and  condenser  must  be  opened  be- 
fore the  termination  of  each  up  and 
down  stroke."  To  prevent  this  was 
my  object,  and  which  I  succeeded  in,  be- 
cause each  available  vacuum  is  made, 
as  before  observed,  during  the  previous 
stroke,  and  therefore  is  there  no  reason 
for  the  eduction  valve  to  be  opened 
before  the  termination  of  each  stroke. 
Essentially,  in  these  important  points, 


my  engine  differs  from  all  others,  ena- 
bling me  to  get  the  full  effect  of  both 
steam  and  vacuum,  the  first  of  which  is 
by  the  present  practice,  in  an  apprecia- 
ble degree  sacrificed,  to  get  a  better, 
though  still  a  very  inferior  vacuum. 

As  the  rest  of  his  paper  is  founded 
on  his  previous  erroneous  views,  I  need 
not  further  occupy  your  Journal,  but 
hope  he  will  again  object  to  my  engine, 
if  not  fully  convinced  on  any  point. 

I  am,  Sir,  yours  respectfully, 

James  Pilbrow. 

Tottenham  Green,  August  10, 1841. 


CORNISH  WATER- WORK8  ENGINE. 

Sir, —  Having  seen  in  your  Jour- 
nal an  assertion  by  Mr.  Pilbrow,  that 
the  engines  on  the  Cornish  plan  erected 
at  Old  Ford,  and  at  Battersca  water- 
works, are  doing  as  much  duty  as  those 
used  for  mine-pumping  in  Cornwall,  I 
am  induced  to  make  a  few  remarks. 
If  I  understand  rightly,  the  water- 
works' Cornish  engines  throw  away  a 
great  deal  of  their  power  in  raising  a 
cast  iron  plunger,  the  weight  of  which 
is  obliged  to  be  equal  to  the  maximum 
pressure  of  the  water  in  the  mains  ;  as 
the  weight  of  this  plunger,  and  wofthc 
immediate  force  of  the  steam,  is  applied 
to  press  the  water,  as  is  the  case  in  the 
pumping  engines  in  London,  made  by 
Messrs.  Boulton  and  Watt.  These  en- 
gines work  slightly  expansively,  and 
there  is  an  apparatus  attached  to  them 
which  regulates  the  steam-valve,  which 
is  the  expansion  valve  also,  so  that  the 
steam  is  worked  more  expansively  for 
low  services  or  pressure  in  the  main, 
than  for  high  services,  by  which  means 
much  economy  is  effected.  I  believe 
something  of  this  kind  was  attempted 
at  the  engine  before  mentioned  at  Bat- 
tersea, but  it  failed  to  act  with  the 
Cornish  system,  and  the  consequence 
is,  that  there  is  now  a  risingmain  fixed, 
so  that  the  engine  always  pumps  the 
whole  of  the  water  to  the  maximum 
height,  whether  it  is  required  or  no; 
in  fact  it  pumps  more  than  half  its  time 
water  up  hill  to  let  it  run  down  again. 
I  believe  the  engine  at  Old  Ford  is  in 
the  same  predicament ;  if  so,  I  fear  the 
advantages  of  Cornish  engines  for 
water-works  has  been  very  much  over- 
rated. It  would  be  a  curious  and  valu- 
able experiment,  to  try  one  of  Boulttn 
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and  "Watt's  pumping  engines  with  a 
Cornish  proportion  of  surface  of  boiler 
together  with  a  slow  combustion,  and 
with  all  the  pipes  and  surfaces  usually 
exposed  by  ttiem  to  the  cooling  influ- 
ence of  the  atmosphere,  covered,  in 
fact  clothed  up  like  a  Cornish  engine, 
and  with  steam  of  albs,  or  6lbs.,  cut 
off  to  suit  the  low  services,  and  varied 
as  the  services  got  higher,  by  the  appa- 
ratus before  mentioned,  and  to  note  the 
results.  I  am  inclined  to  think  they 
would  be  very  close  on  the  Cornish 
engine,  circumstanced  as  it  is  as  a 
water-works  engine.  I  am  not  going 
to  say  that  there  is  no  advantage  in  the 
Cornish  engine ;  I  believe  no  engine  is 
at  all  equal  to  it  as  a  mine  engine,  and 
this  is  owing  to  its  always  having  the 
same  lift,  and  the  plunger  or  counter 
weight  proportioned  to  it.  Perhaps 
some  of  your  correspondents  can  in- 
form me  whether  the  results  given  of 
the  duty  of  the  engine  at  Old  Ford  are 
for  water  usefully  raised,  or  for  water 
lifted,  say  100  feet,  when  freauently  for 
long  intervals  50  feet  would  be  suffi- 
cient. Hoping  you  will,  without  in- 
convenience, soon  find  a  corner  in  your 
truly  valuable  Magazine  for  these  ob- 
servations, 

I  remain,  Sir, 

Your  obedient  servant, 
Inquirer. 

London,  September  7, 1841. 


THE   CALCULATOR— NO.  XII. — MENSU- 
RATION. 

New  Rule  for  the  Content  of  a  Rec- 
tangular Prismoid,  a  figure  of  which, 
practical  instances  occur  in  earth 
mounds,  and  cuttings,  reservoirs,  corn 
and  hay  stacks,  &c. 

Rule.  —  Arrange  the  two  lengths 
side  by  side,  and  the  two  breadths 

T  / 

under  them,  thus  :  ^  b     Multiply  the 

quantities  diagonally  (L  b  and  B  /)  and 
take  half  their  sum.  To  this  add  the 
separate  products  of  the  quantities  taken 
vertically  (LB  and  lb).  Multiply  the 
total  by  the  height,  and  divide  by  3. 

06*.— If  either  the  height  or  the 
sum  of  the  three  products  be  divided 
by  3,  it  should  be  done  before  the 
last  multiplication  is  made. 

The  above  rule  arises  from  a  simple 


transformation  of  the  formula  usually 
given.  Its  advantage  is,  that  it  is  mucn 
more  easily  impressed  on  the  memory 
than  either  of  those  given  by  Hutton 
or  Keith. 

When  the  slope  is  uniform,  i.  e  ,  when 
the  horizontal  extension  is  equal  on  all 
sides,  as  is  very  frequently  the  case ;  it 
may  be  preferable  to  use  the  following 
rule;  especially  if  the  extension  be 
small  in  proportion  to  the  length  and 
breadth : — 

Rule  2.— Multiply  together  the  arith- 
metical mean  length  and  breadth,  add 
thereto  £  of  the  square  of  the  horizon- 
tal extension,  and  multiply  the  whole 
by  the  perpendicular  height. 
"  Possibly  unskilful  persons  may  some- 
times imagine  that  it  is  sufficient  to 
multiply  together  the  mean  length, 
breadth  and  height  to  obtain  the  con- 
tent. The  last  rule  shows  that  the  re- 
sult so  obtained  must  be  defective  by  a 
quantity  equal  to  £  of  the  square  of  the 
extension,  multiplied  into  the  height; 

J.  W.  WOOLLGAR. 

Lewes,  September  6,  1841. 


ON  BURNING  SMALL  COAL  IN  COMMON 
GRATES. 

Sir,— The  question  broached  by  Mr. 
Shackleton  at  page  91  of  your  938th 
Number,  as  to  the  best  mode  of  burning 
small  coal  or  slack,  is  one  of  consider- 
able importance  in  domestic  economy, 
and  one  that  is  frequently  put,  but  sel- 
dom satisfactorily  answered. 

Mr.  Shackleton's  proposition  to  place 
air  tubes  in  the  fire,  although  ingenious 
and  philosophical,  is  not  practicable. 
The  practice  of  wetting  the  slack,  and 
laying  a  thick  coat  on  the  top  of  the 
fire,  is  decidedly  bad;  nor  is  its  ad- 
mixture with  clay  much  better. 

I  have  found  the  best  method  of 
using  small  coal  to  be,  to  wet  it,  either 
alone,  or  mixed  with  cinders  (freed 
from  ashes  by  sifting).  When  this  fuel 
is  to  be  added  to  a  fire,  the  live  coal, 
&c,  is  to  be  drawn  forward  against  the 
front  bars,  by  inserting  the  poker  at 
the  back  of  the  grate,  and  filling  up  the 
vacuity  thus  formed  with  the  slack.  A 
species  of  coking  immediately  com- 
mences, the  gases  pass  into  the  fire  and 
are  consumed,  and  in  a  short  time  the 
small  coal  becomes  an  agglomerated 
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which  may  be  brought  forward 
to  make  room  for  the  next  charge  of 
coal  dust.  By  this  simple  process,  a 
troublesome  commodity  may  be  turned 
to  good  account,  without  producing 
much  smoke,  or  incurring  much  loss. 

The  great  quantity  of  small  coal  that 
now  finds  its  way  into  our  cellars, 
among  what  is  sold  as  "  screened  coals," 
makes  this  question  one  that  greatly 
aft'ects  our  comforts,  and  altogether  an 
affair  of  vital  import  to  the  breeches 
pocket. 

I  am,  Sir,  yours  respectfully, 

Wm.  Baddelby. 

Augu»t  27,  1841. 


INVESTIGATION  OF  THE  POWER  OF  THE 
PADDLE  WHEEL. 

Sir, — The  all  but  universal  adoption 
of  the  common  paddle-wheel  for  the  pro- 
pulsion of  steam  boats,  and  the  advocacy 
of  your  talented  correspondent,  Mr. 
Holbrooke,  some   time  since  in  the 


Mech.  Mag.,  have  made  me  hesitate 
about  stating  my  views  of  the  great 
waste  of  power  incurred  j  but  as  your 
journal  is  always  open  for  the  discus- 
sion of  mechanical  truth  and  the  cor- 
rection of  error,  1  trust  you  will  give 
me  an  early  opportunity  of  stating  a 
few  facts,  which,  if  the  calculations  I 
have  made  arc  correct,  show  any  thing 
but  favourable  results  from  the  paddle- 
wheel  ;  if  they  are  not  correct,  I  shall 
be  glad  to  be  set  right. 

To  leave  as  little  room  as  possible 
for  cavil,  I  shall  take  my  data  from  the 
account  of  the  cruise  of  the  Medea 
steam  frigate  in  the  Mediterranean,  in 
the  years  1831 — 5  and  6,  as  published 
in  the  last  edition  of  "  Tredgold's  Steam 
Engine." 

The  engine  is  220-horse  power. 

ft  in. 

Paddle-wheel  (Morgan's)  ..  24  6  diam. 
Length  of  paddle  hoard. ...    5  7i 

Depth  of       ditto   3  4 

Number  of  paddle  hoards   11 


Maximum  number  of  revolutions..  22 


Speed,  with  full  load  of  coals  and  stores 
Ditto  half  ditto 

Ditto  light  ditto 

Ditto  under  canvass,  close  hauled  ... 
Ditto        ditto       on  the  quarter  .... 


8j  nautical  miles  per  hour. 
9}  ditto. 

10  ditto. 
8}  ditto. 

11  \  ditto. 


Total  canvass,  as  measured  from  the  engraving  of  the  Medea,  12  sails,  2164  square  yards. 

The  paddle-wheel  being  suspended 
at  the  centre,  and  the  machinery  keep- 
ing it,  always,when  in  the  water,  nearly 
vertical,  the  acting  centre  will  be  abont 
the  middle  of  the  paddle  board,  mak- 


will  give 


ft. 

21-2x3-14x22 


60 


ft. 

24-4  velo- 


ing  the  acting  diameter  of  the  wheel 

ft.  in.  ft.  in.  ft.  in. 
24-6— 3-4  =  21-2. 

In  finding  the  free  power  expended 
in  the  propulsion  of  a  steam-boat  by 
any  paddle-wheel,  it  is  undeniable,  that 
the  utmost  useful  resistance  can  be  no 
more  than  what  would  be  produced 
from  a  stream  of  water  striking  an  un- 
dershot water-wheel,  when  the  water 
moved  at  the  same  velocity  with  which 
the  paddle-wheel  strikes  the  water,  and 
that  velocity  can  be  no  more  than  the 
difference  of  the  paddle-wheel  and  the 
boat  through  the  water. 

Now  the  power  in  lbs.  per  square 
foot,  is  found  by  squaring  the  velocity 
of  the  paddle  in  feet  per  second,  and 
deducting  ^th  from  the  amount. 

The  paddle-wheel  moving  at  a  max- 
imum of  22  revolutions  per  minute,  and 

ft.  in. 

the  acting  diameter  being  21.2,  this 


city  of  the  paddle  board  per  second. 

And  as  the  velocity  of  the  boat  at  best 
speed  was  10  nautical  miles  per  hour 
of  0075-0  feet  each,  this  gives  the  velo- 
city of  the  boat  at  best  speed  16*87  feet 
per  second,  which,  deducted  from  24*4 
feet,  gives  the  velocity  of  the  paddle 
through  the  water  7*53  feet. 

Then  7-53  x  7-53  less  ^th  is  55-3  lb. 
as  the  resistance  on  each  square  foot 
of  paddle  board. 

There  being  two  boards  of  each, 
which  are  always  immersed  in  the  water, 

ft.  in.  ft.  in. 

or  four  with  both  wheels,  each  5*7±  x  3-4 

ft.  in.  ft. 

will  be  4x5*7^x3-4  =  75  feet  of  board 
always  acting ;  therefore, 
ft.  lb. 


75  x  53*3  x  7*53  x  00 
33*000 


25 

=  56  ~  horses 

33 


power,  little  more  than  Jth  of  the  220 
horses  power  of  the  steam  engine. 
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heeley's  self-acting  spring  letter  cur. 


What  becomes  of  the  other  $ths  of 
the  power  ?  I  must  leave  those  who  use 
and  advocate  the  common  paddle-wheel 
to  account  for  this.  So  far  as  I  can 
see,  no  more  of  the  power  is  expended 
in  propelling  the  vessel,  whatever  else 
becomes  of  it. 

But  does  not  the  action  of  the  wind 
bear  out  this  calculation?  Tredgold 
says  32  yards  of  canvass  are  equal  to 
1  horse  power,  and  as  the  utmost  amount 
of  canvass  measured  very  carefully  from 
the  plate  of  the  Medea  is  2164  square 
yards,  this  gives  67  horses  power  as  the 
whole  force  of  the  canvass,  while  the 
speed  is  stated  to  be  11*  miles  the  hour. 


In  stating  this  case  against  the  paddle 
wheel,  I  have  taken  the  best  and  fairest.  [,-. 
case  1  could  find,  and  have  selected  tbajt-,,, 
view  of  it  which  made  the  best  for  the 
paddle-wheel,  and  it  would  be  out  of  i 
place  now,  saying  any  thing  about  the 
disadvantage  of  the  paddle  in  a  rough 
sea  or  against  a  head  wind — my  object 
being  merely  an  inquiry  how  much  real 
power  does  the  paddle-wheel,  under  the 
best  circumstances,  give  out  for  propel- 
ling a  boat. 

I  am,  Sir,  yours,  &c. 

Timothy  Bubstall. 

81.  Martins  Lane,  Sept.  11,  1841. 


heeley's  self-acting  spring  letter  clip. 

( Registered  pursuant  to  Act  of  Parliament.) 


r 
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The  above  engraving  represents  a 
iroit  ingenious  contrivance  for  keep- 
ing together  letters  and  papers  of  all 
descriptions,  in  due  order,  and  in  rea- 
diness for  immediate  reference.  It 
consists  of  a  brass  limb  a,  affixed  to  a 
suitable  board, and  to  this  limb,  a  second 
one,  b,  is  jointed,  a  curvilinear  spring 
being  situated  within  the  joint  at  c, 
somewhat  resembling  a  snuffer  spring, 
but  much  stronger ;  the  latter  limb  ter- 
minates in  a  neat  ivory  knob,  d.  On 


the  under  side  of  the  lower  limb  6,  a 
brass  Loss,  or  button  e,  is  fiffixed  by  a  ' 
pin  joint,  so  as  always  to  press  in  a  line 
paralkl  with  the  surface  of  the  board,  ' 
whether  the  papers  embraced  are  few' 
or  many.  " 
necessa'ry 
letter  in 

knob,  when  the  spring  immediately 
forces  the  button  e  down  ujon  the 
papers,  and  holds  them  until  they  are. 
„gaininlentiona]ly,ele.^.;„^i;f^ 


iv.  To  insert  a  letter,  it  is  merely'  ■ 
wry  to  lift  the  knob  b,  put  the 
in  position,  and  thtn  release  tlSie1  ' 
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liters  mifrdocuments  may  thus  be    numerous  contrivances  for  a  similar rjfcK  . 
aliho^tf  instantaneously  secured  in  due    pose  with  which  we  are  acquainted;' 
order5,  without  being  torn  or  mntilated,     They  are  neatly  got  up,  and  sold  at  a 

and  Mr.  1  IrpJpv'a  ina#»nimis  snrinir  lpt-      wam  moderate  price. 


  O  ■       •■»»••«  wmj  »»1V 

and  Mr.  Heeley's  ingenious  spring  let-  very 
te*^cKj>  takes  precedence  of  all  the 


travellers'  protector. 


Dear  Sir, — I  herewith  send  you  a 
description  of  a  very  simple  contrivance 
for  securing  doors,  which  may  be  found 
a  useful  companion  both  to  "travellers, 
and  to  residents  at  home. 

All  doors  (the  exception  being  ex- 
tremely rare)  are  so  constructed,  that 
they  must  be  opened  from  without,  in- 
wards, into  the  apartments  to  which 
they  belong.  It  is  to  such  doors  only 
that  my  fastening  is  applicable.  It  will 
be  seen  that  it  consists  of  a  peculiarly- 
formed  wedge,  having  a  thumb  screw 
penetrating  through  its  substance  at  the 
base, ,  The  wedge  is  chisel-shaped.  It 
is  'formed  of  steel,  and  has  its  thinner 
extremity  hardened,  and  then  reduced 
to>jMP/*D8  temper.  The  screw  is  also 
of  frteeJ,  obtusely  pointed  at  its  end,  and 
hardened  and  tempered  at  its  point 
onjy.    Its  application  is  as  follows : — 

}st.  Close  the  door  of  the  room  in 
wm$i  you  desire  to  remain  secure. 

2nd.  Insert  the  wedge  under  that 
stile  or  the  door  to  which  the  ordinary 
fastening,  or  latch,  is  attached,  but  do 


not  push  it,  until  the  edge  has  passed 
to  the  extent  of  the  entire  thickness 
of  the  door.  In  doing  this,  keep  the 
straight  side  of  the  wedge  uppermost, 

3rd.  Turn  the  thumb-screw,  so  as  to 
force  the  wedge  upwards,  until  a  mo- 
derate resistance  is  perceived.  The 
door  cannot  now  be  opened  unless  the 
hinges  are  torn  away. 

The  peculiarity  of  this  fastening  is  : 
— its  simplicity  of  construction — the  fa- 
cility of  its  appliance — the  power  it  af- 
fords of  jambing  a  door,  if  required, 
firmly  against  the  upper  portion  of  its 
frame—the  impossibility  of  its  slipping- 
backwards  (as  an  ordinary  wedge  may) 
— the  certainty  that  the  more  the  door 
is  forced  inwards,  the  more  securely  the 
fastening  will  become  impacted— •  the 
great  readiness  with  which  it  may  be 
removed  by  the  party  using  it— the  ab- 
sence of  unsightly  marks  from  its  use 
—the  total  impossibility  of  its  being 
removed  externally  without  suoh  a  conk  .f 
tinued  noise,  as  could  not  fail  to  awaken, 
or  alarm  its  proprietor, — and  finally, 
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its  extreme  portability,  even  to  its  ad- 
mission as  an  implement  for  the  dress- 
ing case. 

This  contrivance  is  available,  even 
upon  a  stone  floor ;  and  if  made  on  a 
larger  scale,  it  might  aflbrd  an  efficient 
security  for  the  external  doors  of 
houses, — particularly  if  a  plate  of  iron 
were  so  fastened  upon  the  interior  of 
the  door,  that  the  portion  of  the  door 
itself,  under  which  the  wedge  should  be 
placed,  could  not  be  sawed  out. 

I  enclose  a  drawing  of  this  "  Travel- 
lers' Protector,"  the  scale  being  pre- 
cisely similar  to  that  which  I  carry  in 
my  own  travelling  "omnium  gatherum." 
Length  of  the  wedge  3$  inches,  width 
5  inch,  thickness  §  inch  (barely),  length 
of  the  screw  1}  inches,  diameter  \  inch. 
•Believe  me  very  faithfully  yours, 

Char.  Thornton  Coathupe. 

Wraxall,  September,  9,  18-11. 


STEAM    PRESSURE    OF    THE  THAMES 
STEAMERS. 

Sir,— When  I  took  the  liberty  of  ad- 
dressing a  simple  question  to  your  cor- 
respondent, "Nauticus,"  (No.  938,  page 
89,)  I  requested  a  "  candid  answer." 
A  tardy  answer  has  at  length  been 
vouchsafed,  but  it  is  the  very  reverse  of 
candid—indeed  any  thing  more  shuf- 
fling and  evasive  could  hardly  have  been 
penned. 

Instead  of  giving  the  information  I 
required— which  was  simply  the  pres- 
sure under  which  some  of  the  new 
steamers  were  worked  —  "  Nauticus" 
sets  out  by  staling — not  that  he  does 
not  possess  the  information,  but  that— 
"  he  cannot  give  it." 

Indeed  he  seems  mighty  angry  that 
such  a  question  should  be  raised,  and 
talks  very  Jarge  about  "imputations, 
unfair  means,  unworthy  sources,  pre- 
posterous stories,"  &c,  and  scorns  the 
idea  of  our  London  engineers  resorting 
to  the  unfair  means  used  by  u  Clyde 
engineer  of  unfortunate  notoriety,  in 
order  to  obtain  great  speed;  and  yet, 
in  the  very  same  paragraph,  he  ad- 
mils  that  he  has  every  reason  to  be- 
lieve, that  the  pressure  now  used  in  the 
Thames  boats,  is  not  more,  if  so  much, 
as  that  used  on  the  Clyde!  So  that, 
although  the  practice  of  the  Clyde 
engineer  is  affected  to  be  held  in  such 
Utter  abhorrence,  the  engineers  of  our 


Thames  steamers  have  taken  a  leaf  out 
of  his  book  at  last!  However  "  prepos- 
terous" my  stories  might  have  appear- 
ed, they  are  now  fully  confirmed  by 
"  Nauticus."  With  respect  to  the  rup- 
ture of  the  Brunswick's  boilers,  I  was  un- 
fortunate in  the  choice  of  an  expression ; 
but  "Nauticus"  has  set  me  right;  it 
was  "a  defective  steam  pipe  gave  way." 
All  things  are  defective  when  they  give 
way,  but  will  "  Nauticus"  state  (for  he 
can)  the  pressure  under  which  said 
steam  pipe  "gave  way  ?"  This  is  all 
I  asked  for. 

There  may  be  no  real  danger  in  the 
increased  pressure  now  employed  in 
the  new  steamers,  but  I  do  not  like  so 
much  secrecy  and  concealment  about 
the  pressure  actually  employed,  espe- 
cially by  those  who  have  hitherto 
boasted  of  being  all  fair  and  above 
board. 

I  am,  Sir,  your  obedient  servant, 

Rufds. 

Whitechapel,  Sept.  13,  1841. 


AIRE  AND  CALDER  NAVIGATION. 

Sir, — I  send  you  herewith  a  series  of 
questions  which  were  put  to  me  with  a 
view  to  elicit  evidence  to  be  given  in  a 
case  before  Parliament,  last  session, 
with  my  answers  to  them,  which,  if 
you  think  worthy  of  a  place  in  your 
valuable  Magazine,  you  are  at  liberty 
to  publish. 

I  remain,  Sir, 

Your  very  obedient  servant, 
William  Bull. 

Wakefield,  July  20,  1841. 

Q.  Arc  the  Aire  and  Calder,  and  the  Cal- 
der and  Hcbble  made  uavigable  by  means  of 
locks  and  weirs ;  and  how  many  year*  may 
it  have  beeu  done  ? 

A.  Both  of  these  navigations  were  origin- 
ally formed  by  partly  damming  up  the  rivers 
with  new  weirs  at  certain  places,  and  partly 
by  making  use  of  existing  mill-weirs,  with 
short  side-cuts,  or  canals  and  locks,  to  pass 
the  respective  weirs.  The  first  act  for  the 
Aire  and  Calder  Navigation  was  obtained  in 
1699,  and  the  first  for  the  Calder  and  Hebble 
in  1758;  but  in  consequence  of  a  flood  hav- 
ing destroyed  the  works,  (which  had  been 
executed  for  a  part  of  the  liuc  only,)  in  1767, 
this  act  was  repealed  in  1769,  and  a  new  one 
obtained,  soon  after  which  the  whole  line  was 
executed.  Both  Navigation  Companies  have 
obtained  several  subsequent  acts  for  the  im- 
provement of  their  navigations. 
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Since  the  navigations  were  first  constructed, 
the  respective  companies  have  been  gradually 
improving  them,  by  substituting  side  cuts, 
or  canals,  for  the  river-ponds,  more  particu- 
larly within  the  last  few  years. 

In  1820,  the  Aire  and  Calder  company  ob- 
tained an  act  to  make  a  new  canal  from  Not- 
tingley  to  Goole,  a  distance  of  about  seven- 
teen miles,  to  avoid  the  inconvenience  arisiug 
from  navigating  in  the  rivers,  and  to  com- 
municate with  the  tideway  at  a  point  consi- 
derably nearer  to  the  sea,  so  as  to  bring  in 
vessels  of  larger  dimensions  to  the  docks 
built  at  the  latter  place  :  this  canal  was  ulti- 
mately extended  up  to  Ferry  Bridge,  a  mile 
further,  and  was  opened  in  1826. 

Vessels  passing  down  this  canal  avoid  about 
4£  miles  out  of  the  19  miles  now  navigated, 
when  going  by  way  of  Selby,  and  about  14 
miles  of  the  worst  part  of  the  tidal  river 
Oase. 

In  1828,  they  obtained  an  act  to  further 
improve  their  navigation  by  making  new  cuts 
and  canals  between  Leeds,  on  the  Aire,  and 
Wakefield,  on  the  Calder,  and  Ferrybridge, 
under  which  act  they  have  constructed  ex- 
tensive lines  of  canal,  avoiding  the  greater 
part  of  the  river  navigation.  One  of  the 
most  important  of  these  cuts  or  canals,  which 
extends  to  within  about  a  mile  of  Wakefield, 
was  completed  about  twelve  months  since, 
by  which  they  avoid  a  circuitous  river  course, 
much  subject  to  floods,  and  save  several  miles 
of  distance  ;  and  in  that  part  of  the  naviga- 
tion which  lies  between  Wakefield  and  the 
last-mentioned  canal,  where  the  river  is  still 
used,  they  have  within  the  last  few  months 
spent  several  thousand  pounds  in  removing 
the  shoals  of  the  river. 

The  Calder  and  Hebble  Navigation  Com- 
pany have  in  like  manner  proceeded  gradually, 
for  upwards  of  forty  years,  to  improve  their 
navigation  by  substituting  canals  for  the 
river,  principally  with  a  view  to  avoid  the 
inconvenience  arisiug  from  shoals  and  floods, 
aud  partly  to  obviate  disputes  with  mill- 
owners,  arising  from  the  weirs  of  the  Navi- 
gation Company  causing  (by  penning  up  the 
flood  waters)  the  mills  to  be  more  frequeutly 
thrown  into  back  water  than  they  had  pre- 
viously been;  aud,  from  the  same  circum- 
stance, both  the  comjiHuies  have  been  com- 
pelled to  purchase  several  of  the  mills  on 
their  respective  lines. 

The  first  great  improvement  made  by  the 
Calder  and  Hebble  Company,  by  substituting 
canals  for  river  navigation,  was  that  of  mak- 
iBg  a  canal,  of  about  two  miles  in  length, 
near  Dewsbury,  about  the  year  1798  ;  from 
that  time  till  about  the  year  1825,  they  sub- 
stituted  canals  for  the  river  in  various  parts, 
so  that  the  extent  of  river  navigation  was 
then  reduced  to  about  7±  miles.    Soon  after 


I  took  the  management  of  their  works,  in 
1833,  I  projected  a  further  improvement,  by 
substituting  canals  for  the  remainder  of  the 
river  navigation;  and  in  the  following  year 
they  went  to  Parliament  for  power  to  execute 
part  of  the  said  canals,  since  which  they  have 
constructed  about  3$  miles  of  the  new  canals, 
which  was  completed  about  two  years  since, 
and  by  which  they  avoid  about  2$  miles  of 
the  river. 

On  the  Aire  and  Calder  Navigation. 

Q.  How  many  locks  and  weirs  are  there  ? 

A.  From  Leeds  to  Selby  there  were  eleven 
locks,  but  now  only  ten  locks,  and  there  were 
eleven  weirs,  but  now  there  are  only  ten, 
eight  of  which  were  existing  mill-weirs,  and 
the  rest  were  erected  for  the  use  of  the  navi- 
gation. From  Wakefield  to  where  the  Calder 
joins  the  Aire  there  are  four  locks,  and  there 
were  four  weirs,  one  of  which  has  recently 
been  removed,  in  consequence  of  an  aqueduct 
having  been  built  over  the  river  near  to  it : 
one  of  these  weirs  is  an  original  mill-weir, 
the  others  for  the  navigation.  Of  the  above 
weirs,  seven  are  now  abandoned,  so  far  as 
the  main  lines  of  navigation  are  concerned. 
On  the  Calder  and  Hebble  Navigation. 

From  Sowerby  Bridge  to  where  it  joins 
the  Aire  and  Calder  navigation,  there  arc 
twenty-eight  locks,  and  there  were  sixteen 
weirs,  forming  so  many  river  ponds  of  the 
navigation,  two  of  which  have  been  taken 
down,  and  five  have  been  abandoned,  so  far 
as  the  main  line  of  the  navigation  is  con- 
cerned, and  are  now  only  partially  used  for 
local  purposes :  of  the  above  sixteen  weirs, 
seven  were  original  mill-weirs,  and  nine  built 
for  the  use  of  the  navigation. 

Q.  The  length  so  made  navigable,  and 
what  fall  ? 

A.  The  length  of  the  Aire  and 
Calder,  from  Leeds  to  Selby, 
was  about   30i  miles 

From  Wakefield  to  where  the 
Calder  joins  the  Aire,  near 
Castleford,  about   124 

Total  length  of  the  Aire  and 

Calder     43 

N.B. — The  above  navigation  is 
much  shortened  by  the  substitu- 
tion of  canals  for  the  rivers,  which 
(particularly  between  Wakefield 
and  Castleford)  are  very  circuit- 
ous. 

The  Aire  and  Calder  Company 
now  use  about  nineteen  miles 
only,  of  the  rivers  for  their  main 
lines  ;  the  rest  is  entirely  aban- 
doned, or  only  used  for  local  pur- 
poses. 

The  fall  from  Wakefield  to  the 
junction  of  the  Aire  and  Calder 
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Brought  forward   43 

rivers  is  28  feet  S  inches;  from 
Leeds  to  the  same  place,  43  feet 
9  inches  ;  and  from  the  junction 
to  the  tidal  river  at  Selby,  about 
34  feet  6  inches. 

The  length  of  the  Calder  and 

Hebble  was  about    22 

which  has  been  lessened  by  the 
substitution  of  canals  for  the 
river  navigation,  about  two  miles. 

The  Calder  and  Hebble  Com- 
pany now  use  about  4|  miles, 
only,  of  the  river  for  their  main 
line,  the  rest  has  been  entirely 
abandoned,  or  is  only  partially 
used  for  local  purposes. 

The  fall  from  Sowerby  Bridge 
to  Wakefield  is  1 84  feet. 

The  total  fall  from  Sowerby 
Bridge  to  Selby  is  242  feet  9 
inches,  by  35  locks. 

Total   65  miles. 


Q.  Are  the  weirs  oblique  lo  the  river,  or 
sectional  ? 

A.  All  the  weirs  built  for  the  use  of  the 
navigations  are  at  right  angles  with  the 
stream,  or  nearly  so,  but  some  of  the  mill- 
weirs  are  rather  oblique  to  it. 

Q.  About  what  length  are  the  weirs  ? 

A.  The  weirs  vary  from  about  300  feet  to 
about  100  feet  in  length,  the  longest  being 
generally  towards  the  lower  ends,  and  the 
shortest  towards  the  upper  ends  of  the  river  ; 
but  this  is  not  an  invariable  rule,  as  some 
long  ones  are  situated  high  up. 

Q.  And  how  wide  the  river  above  the 
weirs  ? 

A.  The  rivers  are  generally  rather  nar- 
rower above  the  weirs  than  at  them. 

Q.  Are  the  locks  in  the  river  at  the  weirs, 
or  in  side  cuts  ? 

A.  All  the  locks  are  in  side  cuts  where  the 
passage  from  one  river  pond  or  level  to  an- 
other is  made  by  short  cuts,  but  many  of 
them  are  on  canals  of  several  miles  in 
length. 

Q.  Are  any  shoals  passed  by  side  cuts, 
without  weirs P 

A.  There  are  no  shoals  passed  by  side 
cuts,  without  weirs. 

Q.  Are  there  any  shoals  dredged  ?  and  to 
what  extent? 

A.  There  are  shoals  in  most  of  the  river 
roods,  on  both  the  navigations,  which  require 
frequent  dredging  :  the  Aire  and  Calder  have 
two  dredging-boats,  and  the  Calder  and 
Hebble  have  two  dredging-boats,  which,  till 
very  recently,  were  almost  coustantly  em- 
ployed in  removing  shoals,  more  particularly 
after  floods,  which  in  these  rivers  are  of  fre- 


quent occurrence,  an  J  bring  down  consider- 
able quantities  of  sand  and  gravel. 

Q.  Has  the  erection  of  locks  and  weirs 
produced  much  increase  of  floods  ? 

4.  In  my  answer  to  the  last  question  I 
have  stated  that  floods  aro  of  frequent  occur- 
rence, and  it  follows  as  a  matter,  of  course, 
that  the  erection  of  weirs  must  raise  the 
head  of  water  in  proportion  to  their  height ; 
the  consequence  is,  that  in  moderate  or  or- 
dinary floods  on  the  Calder,  between  Sowerby 
Bridge  and  Wakefield,  the  weirs  cause  the 
water  to  rise  above  the  level  of  the  land  in. 
the  valley  oftener  than  it  would  do  if  no 
weirs  existed.  There  are,  however,  about, 
on  an  average,  from  three  to  four  floods  in  a 
year,  which  rise  considerably  above  the  level 
of  the  valley,  and  overflow  the  adjacent 
land*,  which  would  do  so,  though  perhaps 
not  quite  to  the  same  extent,  if  no  weirs  ex- 
isted ;  therefore  the  greatest  evil  to  the  ad- 
jacent lands  arising  from  the  erection  of 
weirs  occurs  when  the  floods  are  of  that  ex- 
tent, which  would  be  retained  within  the  or- 
dinary banks  of  the  rivers  if  no  weirs  existed, 
and  there,  as  I  have  before  shown,  ore  the 
most  frequent. 

The  fall  of  the  valley  from  Sowerby  Bridge 
to  Wakefield  is  rapid,  being  at  the  rate  of 
about  8£  feet  per  mile,  on  an  average;  con- 
sequently the  water  does  not  remain  long 
on  the  land,  after  it  gets  out  of  the  ordinary 
channel :  but  below  Wakefield,  and  on  the 
Aire,  from  Leeds,  and  particularly  after  the 
Aire  and  Calder  have  united  near  Castleford, 
the  valley  is  much  flatter,  and  the  water, 
after  it  has  got  out  of  the  ordinary  channel, 
remains  on  the  land  for  a  considerable  time, 
and  there  the  erection  of  weirs  is  attended 
with  much  more  disadvantage  than  in  the 
upper  part  of  the  valley  of  the  Calder. 

Great  part  of  the  lands  adjoining  both 
rivers  are,  however,  artificially  embanked, 
which  partially  protects  them  from  the  floods ; 
but  it  is  only  in  a  few  instances  that  the  em- 
bankments are  sufficient  to  effectually  secure 
them  from  the  ordinary  floods,  and  in  still 
fewer  from  the  great  anuual  floods. 

William  Bull. 

Wakefield,  April  16,1841. 


HISTORICAL  ACCOUNT  OF  WOOD  SHEATH* 
ING  FOR.  SHIPS.  BY  MR.  J.  J.  WIL- 
KINSON. 

This  communication  commences  with  the 
earliest  history  of  naval  architecture,  the 
different  modes  of  construction,  and  the  pre- 
cautions taken  for  the  preservation  of  the 
vessels  from  the  attacks  of  marine  animals. 

A  very  early  instance  of  extraordinary  at- 
tention to  the  preservation  of  the  bottom  of 
a  vessel  appeared  in  a  galley  supposed  to 
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have  belonged  to  the  Emperor  Trajan,  a.  d. 
^8,  to  a.  D.  117,  which  was  found  in  the 
fifteenth  century  in  the  lake  Hemorese,  (or 
Lago  Riccio,)in  the  kingdom  of  Naples,  and 
was  weighed  after  it  had  probably  remained 
more  than  1300  years  under  water;  it  was 
doubly  planked  with  pine  and  cypress,  coated 
with  pitch,  upon  which  there  was  a  covering 
of  linen,  and,  over  all,  a  sheathing  of  lead 
fastened  with  nails  of  brass  or  copper ;  the 
timber  was  in  a  perfectly  sound  state. 

In  the  reign  of  Henry  VIII,  large  vessels 
had  a  coating  of  loose  animal  hair  attached 
with  pitch,  over  which  a  sheathing  board  of 
about  an  inch  in  thickness  was  fastened  "  to 
keep  the  hair  in  its  place." 

It  is  believed  that  the  art  of  sheathing 
vessels  was  early  practised  in  China :  a  mix- 
tare  of  fish  oil  and  lime  was  applied ;  it  was 
very  adhesive  and  became  so  bard  that  the 
worm  could  not  penetrate  it. 

The  opinions  of  Sir  Richard  Hawkins,  of 
Francois  Cauche,  and  of  Dampier,  on  the 
practice  of  wood  furring,  are  then  given  at 
length,  with  extracts  from  their  journals. 

The  sheathing  the  bottoms  of  ships  with 
timber,  appears  to  have  been  disapproved  of 
by  these  early  navigators.  In  1668,  the 
officers  of  the  fleet,  then  preparing  under  Sir 
Thomas  Allen  for  an  expedition  against  the 
Algerines,  petitioned  that  their  vessels  might 
not  be  thus  encumbered,  as  they  were  in 
consequence  always  unable  to  overtake  the 
light-sailing  unsheathed  vessels  of  the  enemy. 
The  petition  was  granted,  upon  the  condition 
that  precautions  should  be  taken,  by  clean- 
ing the  ships'  bottoms  very  frequently. 

In  1670  a  patent  was  granted  to  Sir 
Philip  Howard,  and  to  Major  Watson,  for 
the  use  of  milled  lead  sheathing;  it  was  not;, 
however  introduced  without  difficulty;  nor 
until  an  order  was  issued  that "  no  other  than 
milled  lead  sheathing  should  be  used  on  his 
Majesty's  ships.*'  About  the  year  1700  the 
lead  was  acknowledged  to  have  failed,  and 
wood  sheathing  was  again  introduced. 

Numerous  instances  are  given  of  the  em- 
ployment of  wood  as  sheathing  for  ships  in 
celebrated  expeditious :  the  ravages  of  the 
worm,  the  accumulation  of  barnacles  and 
weeds,  are  then  described  ;  the  qualities  of  the 
wood  employed  for  sheathing  in  different  coun- 
tries, both  formerly,  and  up  to  the  present  time, 
are  examined,  and  the  author,  who  under- 
took the  investigation  of  this  subject  in  con- 
sequence of  finding  how  little  good  informa- 
tion existed  in  an  accessible  form,  promises 
the  history  of  metal  sheathing  in  a  future 
communication. — Trans.  Inst,  of  Civ.  Eng. 


SOCIETY  FOR  THE  ENCOURAGEMENT  OF 
ARTS,  MANUFACTURES,  ETC. 

We  fear  we  have  lived  to  see  the  last  days 
of  this  well-designed  and  once  prosperous 
Institution.  We  augur  this  from  no  less  in- 
disputable evidence  than  that  furnished  by 
the  published  Transactions  of  the  Society  it- 
self— the  last  part  of  which,  for  the  Session 
of  1 839 — 40,  we  have  now  before  us.  For  a 
lo':g  time  it  used  to  be  the  custom  of  the 
Society  to  issue  a  goodly  volume  annually, 
containing  a  very  respectable  collection  of 
interesting  papers,  embellished  with  a  large 
number  of  highly-finished  engravings.  Lat- 
terly, however,  half  a  volume  per  annum  has 
included,  not  only  the  whole  of  the  Society's 
sessional  business,  but  also  some  excellent 
original  essays  on  various  branches  of  manu- 
factures and  commerce  (to  our  minds,  by  far 
the  most  valuable  portion  of  the  volume,)  by 
the  Society's  late-respected  Secretary,  A. 
Aikin,  Esq.*  The  last  year's  half  volume  con- 
tained upwards  of  400  pp.,  three  quarto,  and 
one  octavo  copper-plate  engravings,  as  well 
as  a  number  of  explanatory  wood  cuts  ;  while 
the  part  for  the  Session  1839—40,  comprises 
but  a  hundred  pages  of  letter  press,  and  only 
one  copper-plate  engraving !  What  a  falling  off 
is  here  1  Nevertheless,  the  price  is  only  one 
shilling  less  than  heretofore,  that  is,  5a.  in- 
stead of  6s.  The  matters  submitted  during 
that  period  to  the  encouraging  notice  of  this 
learned  body  have  been  few  in  number,  and 
with  a  few  exceptions,  of  a  very  common  pla^e 
character.  The  sums  distributed  as  rewards, 
in  money,  medals,  otc,  (for  "The  En- 
couragement of  Arts,  Manufactures,  and  Com- 
merce 1")  amounted  to  no  more  than  £148  5s. 
And  how  much,  patient  reader,  do  you  suppose 
it  has  cost  this  encouraging  society  to  be  so 
amazingly  beneficent  ?  Just  £1065  G*.  7<f." 
There  are  other  items  of  expenditure,  amount- 
ing in  all  to  £1317  14s.  9d.,  but  as  they 
appertain  to  matters  not  either  directly  or 
necessarily  connected  with  the  encouraging 
branch  of  the  Society's  business,  we  do  not 
take  tbem  into  consideration. 

Had  these  matters  been  reversed,  and  the 
£1065  65.  Id.  been  distributed  in  rewards, 
at  an  expense  of  distribution  not  exceeding 
a  couple  of  hundred  pounds,  some  good 
might  have  been  done,  and  some  real  encou- 
ragement afforded  to  poor  and  struggling  in- 
ventors. Hut  as  it  is,  the  Institution  has 
outlived  its  utility :  not  only  so,  but  nearly 
outlived  its  means  of  living,  for  on  reference 


*  We  are  glad  to  find  that  these  Essays,  along 
with  several  other  of  the  same  excellent  stamp, 
have  been  just  published  by  Mr.  Aikin,  in  a  sepa- 
rate form,  under  the  title  of  "  Illustrations  of  Ans 
and  Manufactures,"— a  neat  pocket  volume,  to 
which  we  shall  take  an  early  occasion  of  mure  par- 
ticularly directing  the  attention  of  our  reader*. 
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to  the  present  state  of  its  finances,  we  observe 
that  the  receipts  of  the  Society  have  ceased 
to  be  equal  to  its  outgoings,  and  that  to 
meet  last  year's  expenditure  £  was  necessary 
to  make  a  considerable  draught  on  the  Society's 
"  stork."  A  very  few  years  more  of  such  a 
ruinous  course  of  proceeding,  and  the  Society 
must  cease  to  exist. 


ABSTRACTS  OP  SPECIFIC ATION8 OF  ENGLISH 
PATENTS  RECENTLY  ENROLLED. 

•#*  Patentees  wishing  for  more  full  abs- 
tracts of  their  Specifications  than  the  present 
regulations  of  the  Registration  Offices  will  ad- 
mit of  our  giving,  are  requested  to  favour  us 
with  the  loan  of  their  Specifications  for  that 
purpose. 

Geouge  England,  of  Westbury, 
Wilts,  Clothier,  for  improvements  in 
weaving  woollen  and  other  fabrics;  and  for 
twisting,  spooling,  and  warping  woollens ;  also 
for  improvements  in  the  manufacture  of  woollen 
doeskins.    Enrolment  Office,  Sept.  2,  1841. 

The  first  improvement  consists  in  applying 
the  following  apparatus  to  looms,  to  faci- 
litate the  change  of  pattern : — 

To  the  end  of  the  loom,  a  frame  is  fixed,  in 
which  a  series  of  bars  slide  vertically,  being 
guided  by  openings  in  the  upper  and  lower 
parts  of  the  frame  ;  each  of  these  bars  has 
two  recesses,  or  stops  in  it,  differently  dis- 
posed in  each  bar :  these  bars  are  worked  by 
two  levers — one  before,  the  other  behind — 
which,  acting  in  the  recesses,  lift  the  bars  to 
different  heights,  thereby  giving  the  required 
motion  to  the  treddles.    The  upper  ends  of 
the  bars  are  attached  to  a  series  of  jacks, 
and  their  lower  ends  to  counter-jacks,  the 
other  ends  of  which  are  connected  to  the 
treddles  by  strings,  and  so  communicate  the 
motion  of  the  bars  to  them.    The  two  levers 
are  caused  to  rise  and  fall  by  the  rotation  of  a 
double  crank  affixed  to  tbe  driving-shaft  of 
the  loom,  and  by  means  of  the  bars,  the 
shed  of  the  warp  is  opened  and  closed.  Di- 
rectly opposite  the  bars  is  placed  the  pattern 
barrel,  from  which  a  number  of  studs  pro- 
ject: these  studs  select  the  bars  and  force 
them  against  the  levers. 

A  second  improvement  relates  to  jacquard 
cards,  and  consists  in  cementing  linen,  calico, 
or  other  woven  fabric  on  one,  or  both  of  their 
surfaces,  which  are  afterwards  perforated; 
and  in  connecting  the  cards  together,  by 
cementing  calico  or  other  similar  material  to 
them,  and  thus  forming  a  hinge  of  woven 
fabric,  instead  of  linking  them  by  strings,  as 
is  usual. 

A  third  improvement  relates  to  the  mode 
of  giving  off  warp  from  the  warp-beam  looms. 
Instead  of  the  warp-beam  being  weighted,  as 
usual,  tbe  warp  is  passed  round  a  roller, 
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covered  with  plush  or  woollen  cloth,  beneath 
the  warp  beam  ;  this  roller  is  weighted  to  th« 
required  degree,  the  weight  remaining  con- 
stant, and  the  warp-beam  resting  on  the 
surface  of  the  roller.  By  this  arrangement, 
the  warp  draws  round  the  roller,  which, 
being  loaded  with  a  uniform  weight,  and 
being  always  of  the  same  diameter,  causes 
the  warp  to  be  drawu  off  very  evenly,  not- 
withstanding the  constantly-varying  diame ter 
of  the  warp-beam. 

A  fourth  improvement  consists  in  a  mode 
of  twisting,  spooling,  and  warping  woollens, 
in  order  to  obtain  a  more  uniform  warp. 
The  cops  containing  the  yarns  are  placed  on 
a  series  of  spindles,  from  which  the  yarn 
is  conducted  to  tbe  bobbins,  which  rest 
against  a  friction  roller;  these  rollers  re- 
ceiving motion  from  any  suitable  prime 
mover,  communicate  the  same  to  the  bob- 
bins ;  if  an  extra  twist  is  to  be  put  on  to  the 
yarns,  a  quick  rotary  motion  is  also  com- 
municated to  the  spindles.  The  yarns  being 
thus  wound  on  the  bobbins,  are  next  placed 
in  the  warping  machine,  and  the  unwinding 
performed  by  means  of  similar  friction  roll- 
ers. 

The  improvement  in  the  manufacture  of 
woollen  doe-skins,  consists  in  the  employ- 
ment of  seven  treddles,  instead  of  the  number 
hitherto  generally  used. 

John  Wilkie,  of  Nassau-street, 
Mary-le-bone, Upholsterer;  and  John 
Charles  Schwikso,  of  Georgb-strbkt, 
St.  Pancras,  Musical  Instrument- 
maker,  for  improvements  in  constructing 
elastic  seats,  or  surfaces  of  furniture.  Enrol- 
ment Office,  September  2,  1841. 

These  seats  are  composed  of  bars  or  laths, 
jointed  at  their  centres,  and  secured  at  the 
ends  to  the  back  and  frout  rails  of  the  chairs. 
The  inner  ends  of  each  bar  are  turned  down, 
and  two  spindles  passed  through  them  in  op- 
posite directions,  being  prevented  from  re- 
turning by  pins.  A  spring  is  coiled  round 
each  spindle,which  presses  against  tbe  turned 
down  ends  of  the  bar,  and  is  held  on  the 
spindle  by  a  nut  and  washer.  On  pressure 
being  applied  to  the  upper  surface  of  the 
bars,  they  will  be  deflected,  but  as  soon  e» 
the  pressure  is  removed,  the  springs  cause 
them  to  resume  their  original  position. 

When  applied  to  bedsteads,  each  bar  hss 
two  or  more  spring  joints,  and  is  fastened  to 
the  side-rails  of  the  bedstead. 

The  elastic  surfaces  thus  formed,  are 
covered  with  cushions,  squabs,  or  mattresses ; 
or  they  may  be  stuffed,  as  is  usual,  when 
webbing  is  used. 

The  claim  is  to  the  mode  of  making  elastic 
surfaces  for  furniture,  by  causing  each  bar  or 
lath  to  be  composed  of  parts,  connected  by 
elastic  spring  joints  as  described. 
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Henrv  Newson  Brewer,  of  Jamaica 
Row,  Bermondsey,  Mast  and  Block 
Maker,  for  an  improvement  or  improvements 
in  wooden  blocks  for  ships'  rigging,  tackles,  and 
other  purposes  where  pulleys  are  used. — Petty 
Bag  Office,  September  3,  1 84  1 . 

In  making  blocks  itbas  hitherto  been  cus- 
tomary to  keep  the  grain  of  the  wood  parallel 
with  the  strap,  and  in  the  same  direction  as 
that  in  which  the  strain  acts.  The  present 
improvements  consist  simply  in  changing  the 
direction  of  the  grain,  causing  it  to  lie  traus- 
versely,  or  at  right-angles  to  the  line  of 
direction  of  the  strain,  and  at  right-angles 
to  the  strap  or  band  of  the  block. 

John  Rand,  of  Howland-street,  Gen- 
tleman, for  improvements  in  preserving 
paints,  and  other  fluids. — Enrolment  Office, 
September  4,  1841. 

This  is  another  attempt  to  supersede  the 
old-fashioned  bladder  colours,  and  consists  in 
the  employment  of  tin  tubes  or  cases,  the 
ends  of  which  arc  secured  by  a  double  lap 
joint,  or  one  end  of  the  tube  may  have  a 
nosel  or  spout  furnished  with  an  air-tight 
cap.  One  end  of  the  tube  is  closed  by  a 
lap  joint,  or  by  a  cap  and  nosel ;  the  tube  is 
filled  by  means  of  a  funnel  inserted  in  the 
open  end  ;  a  piston  working  within  the  fun- 
nel, forces  the  paint  into  the  tube,  which, 
when  full,  has  the  other  end  secured  as  before 
described.  When  the  paint  is  required  to  be 
used,  it  is  expressed  by  squeezing  the  sides 
of  the  tube  together,  commencing  at  the 
bottom,  and  as  the  sides  remain  in  contact 
the  admission  of  air  is  prevented. 

Charles  Thomas  Hoi.combe,  of  No.  6, 
Banksidr,  Soutiiwark,  Iron  Merchant, 
for  certain  lubricating  or  preserving  matters  for 
wheels  and  axles,  applicable  also  to  the  bearings, 
journals,  and  other  parts  of  machinery. — Rolls 
Chapel  Office,  September  6,  1841.  " 

The  object  of  this  invention  is,  to  render 
a  certain  mineral  grease,  the  production  of 
coal  tar,  called  naphthaline,  useful  for  the 
various  purposes  of  lubrication.  And  also  to 
render  another  mineral  oil  obtained  from 
coal  tar,  called  dead  oil,  applicable  in  like 
manner. 

First  process.  The  patentee  takes  5  cwt. 
of  naphthaline  in  the  rough  and  crystallized 
state,  and  boils  it  for  about  three  hours  with 
two  or  three  bushels  of  tar,  and  about  35lbs. 
of  soda.  Sometimes  animal  charcoal  is 
boiled  alone  with  the  naphthaline,  and  some- 
times catechu,  or  Japan  earth  is  employed. 
The  naphthaline  thus  prepared  with  one  or 
other  of  the  above  ingredients  is  strained 
through  a  fine  wire  sieve,  and  left  to  cool. 
Forty  pounds  of  rosin,  30lbs.  of  bone, 
or  horse  fat,  35lbs.  of  Russia  tallow,  and 
2  cwt.  of  palm  oil  are  melted  together,  and 


this  mixture  is  ground  with  the  prepared 
napthaline  in  a  common  paint  mill. 

Second  process.  Three  hundred-weight  of 
the  prepared  naphthaline  are  ground  with  about 
23lbs.  of  black-lead,  and  20lbs.  of  Stockholm 
tar. 

Third  process.  Three  hundred-weight  of 
the  prepared  naphthaline  are  ground  up  with 
28lbs.  of  Stockholm  tar,  and  28lbs,  of  bone  fat, 
or  other  fatty  vegetable  or  animal  substance. 

Fourth  process.  Fifty  or  60  gallons  of 
the  dead  oil  are  boiled  with  about  one  bushel 
of  tar,  or  with  catechu,  or  with  the  tuo 
combined :  the  mixture  is  strained,  and  left 
to  cool,  and  afterwards  bagged  as  sperm  oil 
is  usually  bagged.  Two  pounds  of  sperm  oil, 
or  of  horse  grease,  are  added  to  each  gallon 
of  the  mixture. 

The  pateutee  does  not  confine  himself  to 
any  particular  mode  of  manufacturing,  nor 
to  the  preci*e  proportions,  but  claims  solely 
the  use  of  naphthaline  and  of  dead  oil  as  the 
basis  of  his  invention  in  lubricating  and  pre- 
serving matters. 

Benjamin  Smith,  op  Stoke  Prior, 

NEAR  BroMSGROVE,  BUTCHER  AND  PUBLI- 
CAN, for  an  improved  apparatus  for  making  salt 
from  brine. — Rolls  Chapel  Office,  September 
8,  1841. 

This  improved  apparatus  is  heated  by  fires  dis- 
posed as  usual,  in  fire-grates,  situated  side  by 
side  beneath  one  end  of  a  large  horizontal  salt- 
pan, in  order  to  give  heat  thereto,  partly  by 
direct  action  of  the  fire  upwards,  and  partly 
by  the  action  of  flame,  heated  air,  &c,  which 
proceeds  backwards,  beneath  the  back  part  of 
such  pan  ;  but  the  sides  of  such  fire-places, 
instead  of  being  brickwork,  as  usual,  are,  in 
this  improved  apparatus,  the  sides  of  iron 
vessels  containing  water,  and  these  vessels, 
so  heated,  generate  steam,  which  is  conveyed 
upwards  by  suitable  pipes  into  spaces  beneath 
the  bottoms  of  other  additional  salt  pans 
which  may  be  situated  over  the  first  salt  pan, 
in  order  to  heat  the  brine  in  such  upper  and 
additional  pans.  At  each  side  of  so  much  of 
the  foremost  end  of  the  first  salt  pan  as  is 
over  the  fires,  and  over  the  vessels  at  the 
sides  of  the  fire-places,  a  deeper  part,  called  a 
pocket,  is  provided  to  receive  the  salt ;  the 
pockets  being  two  long  narrow  troughs, 
whereof  the  bottoms  descend  below  the  level 
of  the  flat  bottom  of  the  pan,  in  order  that 
such  pockets  may  be  adapted  to  receive  the 
fine  salt  which  deposits  itself  on  the  bottom 
of  the  pan,  the  deposited  salt  being  swept  at 
short  intervals  of  time  from  all  parts  of  the 
said  flat  bottom,  into  the  pockets,  by  means 
of  a  scraper,  or  row  of  scrapers,  moved  hori- 
zontally by  suitable  mechanism. 

The  description  of  this  simple  apparatus  is 
most  voluminously  set  forth  in  five  skins  of 
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parchment,  which  compose  the  specification, 
accompanied  with  Illustrative  drawings,  with- 
out which  it  is  difficult  to  give  a  more  intel- 
ligible idea  of  the  arrangement  than  is  afforded 
by  the  above  outline,  and  the  following  claim, 
viz.,  the  combination  and  arrangement  of  the 
several  parts  of  the  apparatus  one  with  ano- 
ther, as  hereinbefore  described,  and  particularly 
in  the  application  of  water  vessels  at  the 
sides  of  the  fires,  (which  fires  are  disposed 
in  fire-grates  in  their  usual  positions  beneath 
the  bottom  of  the  salt  pan,)  together  with 
the  connecting  passages  and  pipes  between 
the  said  water  vessels,  in  order  that  the 
water  in  such  vessels,  passages,  and  pipes, 
may  receive  heat  by  lateral  action  from  those 
fires,  so  as  to  produce  steam,  which  is  con- 
veyed by  the  system  of  pipes  hereinbefore 
described,  to  give  heat  to  brine  in  other  ad- 
ditional pans    for  the  purpose  of  making 
broad  salt  therein,  in  the  manner  hereinbefore 
described  ;  and  although  salt  pans  with  double 
bottoms,  to  be  heated  by  introducing  steam 
into  the  spaces  between  those  bottoms,  are 
not  claimed  as  a  new  invention,  yet  part  of 
the  present  invention  consists  in  making  the 
uppermost  of  the  two  bottoms  of  such  addi- 
tional steam-heated  salt  pans,  convex,  so  that 
the  brine  will  stand  deeper  at  the  sides  of 
■uch  pans,  than  it  does  at  the  middle  of  their 
width,  as  hereinbefore  described.    Also  in 
the  system  of  pipes  by  which  a  circulation  of 
water  is  kept  up  within  and  through  the 
said  water  vessels,  at  the  sides  of  the  pipes, 
as  hereinbefore  described.    Also  in  the  appli- 
cation of  the  particular  kind  of  close  cover, 
or  steam  vessel,  hereinbefore  described,  over 
that  salt  pan  which  is  heated  by  the  fires  be- 
neath it,  in  order  to  receive  the  steam  ari- 
sing from  the  boiling  brine,  that  close  cover, 
or  steam-vessel  having  a  pan  above  it,  where- 
in cold  brine  is  to  be  heated  by  the  said 
steam,  as  hereinbefore  described,  in  prepara- 
tion for  introducing  that  briue  into  the  afore- 
said salt  pan,  which  is  situated  over  the 
fire,  as  well  as  into  the  backmost  part  of 
the  same  pan.  Also  in  the  several  modes  here- 
inbefore described,  of  actuating  scrapers  for 
removing  the  loose  salt  from  the  bottom  of 
the  principal  salt  pan  which  is  situated  over 
the  fires,  and  beneath  the  aforesaid  close 
cover,  or  steam-vessel. 
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J.  Ransome  and  C.  May,  for  improvements  in 
the  manufacture  of  railway  chairs,  railway  and 
other  pins,  or  bolts,  aud  iu  wood  fastenings  and 
tree- nails. 


W.  Petrie,  for  a  mode  of  obtaining  a  moving 
power  by  means  of  voltaic  electricity,  applicable  to 
engines  and  other  cases  where  a  moving  power  is 
required. 

J.  B.  Humphreys,  for  certain  improvements  in 
shipping  generally,  and  in  steam  vessels  in  par- 
ticular, some  of  these  improvements  being  indi- 
vidually novel,  and  some  the  result  of  novel  appli- 
cation, or  combination  of  parts  already  known. 

i.  Haughton,  for  improvements  in  the  means 
employed  for  preventing  railway  accidents  resulting 
from  one  train  overtaking  another. 

M.  Poole,  for  improvements  in  tanning,  and 
dressiug,  or  currying  skins. 

DITTO  FOR  AUGUST,  1841. 

Edward  Foard,  for  an  improved  method  or  me- 
thods of  supplying  fuel  to  the  (ire-places,  or  grates 
of  steam-engine  boilers,  brewers' coppers,  and  other 
furnaces,  as  well  also  to  the  fire-places  employed  for 
domestic  purposes,  and  generally  to  the  supplying 
of  fuel  to  furnaces,  or  fire-places,  in  such  •  manner 
as  to  consume  the  smoke  generally  produced  in 
such  furnaces  or  tire-plac-s. 

W.  Newton,  for  certain  improvements  In  ma- 
chinery for  making  pins. 


XOTES  AMD  NOTICES. 

Advantage!  of Trans- Atlantic  Steam  Navigation  to 
Manufacturer!  and  Commerce. — On  the  31st  of  July 
a  leading  London  merchant  received  an  order  by  the 
mail  which  left  New  York  on  the  18th  July,  for  300 
tons  of  edge-rails  for  the  Long  Island  Railway :  he 
advised  completion  of  the  contract  from  the  manu- 
facturers, at  the  Dowlais  Iron  Works,  by  the  packet 
which  sailed  from  Liverpool  on  the  4th  of  last 
month;  and  the  steamer  of  the  19th  will  carry  a 
bill  of  lading  of  their  shipment  on  board  the  Cosmo, 
of  this  city,  being  within  a  month  from  the  date  of 
the  order  at  New  York.— Bristol  Mercury. 

Quality  and  Quantity.— All  those  articles  which 
require  very  minute  and  delicate  manipulation,  and 
which  are  almost  entirely  the  work  of  very  deli- 
cately-instructed fingers,  and  are  made  in  tmall 
quantities,  have  been,  and  will  continue  to  be  made 
in  France  and  on  the  continent  cheaper  and  more 
beautiful  than  they  can  be  made  in  this  country. 
The  demand  for  such  articles  Is,  however,  extreme- 
ly limited;  but  an  infiulte  variety  of  styles  and 
patterns  are  continually  required,  whatever  is  the 
description  of  goods,  silk,  cotton,  or  metallic.  Goods 
that  are  required  in  great  abundance  in  the  com- 
mon markets  of  the  world  always  have  been, 
and  can  be  made  cheaper  and  better  in  Englaod 
than  in  any  place  on  the  continent.  Watches  are 
made  better  and  cheaper  in  Coventry  than  they  can 
be  made  on  the  contineut,  even  in  Switxerland,  the 
very  centre  of  watch-making;  and  whenever  the 
continental  manufacturers  have  beaten  the  EngtUh 
manufacturers  in  markets  to  which  they  both  had 
access,  it  Is  found  to  be  in  articles  where  very  de- 
licate manipulation  is  required.  We  never,  with 
any  sort  of  protection,  could  hope  to  beat  the  Lyons 
silk  manufacturers,  but  in  large  piece-goods  we  can 
and  do  bsat  them  —  Mr.  J.  C.  Dyer,  Meeting  of 
Manchester  Chamber  of  Commerce. 

Erratum  in  our  last  Number,  page  210.  first 
column,  22nd  line  from  top,  for  "  ttem,"  read 
stern." 
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Fifteen  years  have  elapsed,  since  Sir 
Frederick  Trench  made  a  zealous,  but 
unsuccessful  endeavour  to  enlist  the 
support  of  the  public  in  favour  of  apian 
of  his,  for  the  formation  of  a  quay  along 
the  north  bank  of  the  Thames,  from 
Westminster  to  London.  The  plan  was 
not,  to  be  sure,  so  original  as  the  gal- 
lant proposer  imagined ;  for  something 
of  the  same  sort  nad  been  repeatedly 
proposed  before — once  by  the  immortal 
Wren,  and,  at  a  later  *  date,  by  the 
brothers  Adams,  who  gave  in  the  Adel- 
phi,  a  specimen  of  what  they  desired  to 
see  executed  along  the  whole  of  the 
north  side  of  the  river ;  but  it  was  an  ex- 
cellent plan  for  all  that,  and  great  praise 
was  due  to  Sir  Frederick  Trench  for  the 
spirit  and  ability  with  which  he  advo- 
cated its  adoption.  It  was  a  plan,  com- 
bining at  once  prodigious  utility,  with 
surpassing  grandeur  and  beauty.  A 
new  and  spacious  thoroughfare  was  to 
be  opened  between  the  East  and  West 
ends  of  the  metropolis ;  Cheapside  and 
Fleet-street,  and  the  Strand  were  to  be 
relieved  of  the  excess  of  traffic,  which 
even  at  that  time,was  matter  of  grievous 
complaint,  and  is  now  ten  times  greater 
than  it  was  then ;  banks  of  pestilential 
mud  were  to  give  place  to  a  clean  shore 
edged  by  a  noble  terrace,  available 
alike  for  purposes  of  business  and  of 
pleasure,  with  open  archways  or  small 
docks  beneath  for  the  accommodation 
of  boats  and  barges ;  the  noble  and  pic- 
turesque Thames  was  (at  last)  to  be 
thrown  open  to  the  universal  gaze,  and 
made  to  contribute  its  due  share  to  the 
embellishment  of  the  metropolis  and 
the  comfort  and  delectation  of  its  inha- 
bitants; and  all  these  great,  and  un- 
questionable benefits,  were  to  cost  the 
public  literally  nothing — the  value  of 
the  building  ground  to  be  created  by 
the  embankment  and  acquired  by  the 
pulling  down  of  existing  buildings, 
being  estimated  by  good  authorities  to 
be  far  more  than  adequate  to  defray  all 
the  cost  of  the  projected  improvement. 
But  the  plan,  nevertheless,  fell  to  the 
ground.  "  A  number  of  influential  in- 
dividuals," Sir  Frederick  Trench  says 
in  a  letter  to  Lord  Duncannon,  just 
published,*  "gave  their  support  to  my 

•  Letter  to  the  Viscount  Duncannon,  Fir&t  Com- 
missioner of  Woods  and  Forests.  12  pp.  Uo,  with 
tyro  plates,  July,  1841. 


proposition  j  but  some  persons  of  rank 
residing  upon  the  banks  of  the  river 
were  opposed  to  it  j  and  others  in  the 
trading  districts,  who  would  have  de- 
rived positive  advantages  from  the  pro- 
posed plan,  set  up  claims  of  compensa- 
tion ;  many  other  difficulties  presented 
themselves;  but  above  all,  want  of 
funds.'1  Judicious  John  Bull  could  find 
hundreds  of  thousands  to  throw  into 
the  Thames,  for  the  sake  of  boasting 
of  a  bigger  and  at  the  same  time, 
more  useless  tunnel  than  all  the  world 
besides ;  but  little  beyond  the  faintest 
good  wishes,  had  he  to  spare  for  an  im- 
provement in  the  face  of  the  river, 
which  was  calculated  beyond  every 
other  to  render'his  capital  the  admira- 
tion and  envy  of  surrounding  nations.0 
Circumstances  have  since  greatly 
changed — for  the  worse,  as  regards  the 
comfort  and  convenience  of  the  public, 
but  for  the  better  as  far  as  concerns  the 
projected  embankment  and  its  pros- 
pects. 

The  removal  of  the  Old  London  Bridge 
and  the  erection  of  the  new  one,  produced 
the  effects  that  were  anticipated.  Shoals 
increased  to  impede  the  navigation,  mud 
banks  accumulated,  and  '  a  larger  surface  of 
the  hank  of  the  river  at  low  water  being  ex- 
posed, therefore,  the  injurious  or  unpleasant 
effects  from  a  discharge  of  the  sewers  is 
greater  than  before  !  '*  But  the  erection  of 
the  terrace  on  which  the  houses  of  parliament 
arc  to  stand,  has  very  much  aggravated 
those  evils  ;  the  irregular  efforts  at  dredging 
the  river  have  created  banks  on  which  the 
backs  of  barges  are  frequently  broken,  and 
on  the  14th  of  June  1840,  eight  boats  with 
passengers  were  seen  aground  upon  there 
new  shoals  at  one  moment.  '  The  banks  of 
mud  have  increased  in  size  and  consistence  ; 
and  near  Westminster,  where  we  used  to 
have  5  feet  water  before  the  embankment 
took  place,  it  is  now  all  rilled  up  with  mud ;" 
lower  down  the  banks  are  covered  with  vege- 
tation, which,  being  manured  by  the  slugg^n 
filth  from  the  sewers,  present  the  strange 
spectacle  of  a  rich  green  crop,  and  make  tbe 
air  absolutely  pestilential." 

Again,— 

"  Those  very  persons  who  were  violently 
opposed  to  what  I  thought  a  most  splendid 
and  magnificent  and  useful  improvement, 
are  now  eager  to  adopt  it,  as  the  only  remedy 
for  an  intolerable  nuisance.'' — Letter,  p.  2. 

•  House  of  Commons' Report  on  Thames'  ero- 
banfcraent,  July  29,  liHO. 
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Fig.  2. 


The  Railway  system  too,  has,  since 
1825-G,  sprung  into  full  life  and  vigour, 
and  has  suggested  an  addition  to  Sir 
Frederick's  original  scheme  (so  at  least, 
speaking  from  recollection,  we  take 
to  be  the  case)  which  adds  immensely 
to  its  value.  The  terrace,  it  is  now 
proposed,  shall  be  surmounted  by  a 
railway,  supported  on  columns,  by 
which  a  person  may  be  conveyed  from 
one  end  of  the  line  to  the  other  in  less 
than  live  minutes  ;  that  is  to  say,  the 
river  front  of  it  is  to  be  converted  into 
a  vast  colonnade,  affording  shelter  from 
sun  and  rain  to  leisure  promenaders 
beneath,  while  persons  to  whom  quick- 
ness of  transit  is  an  object,  may  avail 
themselves  of  the  flying  conveyances 
overhead. 

On  all  these  grounds,  Sir  Frederick 
Trench  has  been  induced  to  bring  his 
plan  once  more  before  the  public — an- 
ncipating  *' zealous  co-operation,  where 
in  lb2o"  ne  found  strong  opposition," 
and  confidently  trusting,  that  a  year  or 
two  more  will  not  elapse  before  it  is  in 
the  course  of  execution.  Most  earnestly 
do  we  hope  his  anticipations  may  be 
fully  realized. 

but  though  amended  to  the  extent  we 
have  just  stated,  Sir  Frederick's  plan 
has  also  undergone  considerable,  and 
we  must  say,  most  injurious  curtailment. 
Formerly  the  terrace  was  to  have 
reached  to  Westminster  Bridge,  but 
now  it  is  proposed  that  it  shall  stop  at 
Hungerford  Market.  We  regret  to 
have  to  infer  from  this,  that  among  the 


changes  which  have  taken  place  since 
182C,  there  is  little,  if  any,  in  the  feel- 
ings of  the  "  persons  of  rank  residing 
on  the  banks  of  the  river,"  towards  the 
projected  improvement.  The  part  left 
out  between  Hungerford  Market  and 
Westminster  Abbey,  is  the  only  part 
where  M  persons  of  rank"  reside.  True, 
Sir  Frederick  tells  us  that  a  terminus  at 
Hungerford  Market  will  place  all  the 
passengers  from  the  city  in  the  great 
connecting  point  of  traffic.whether  west- 
ward towards  Pall  Mall,  St.  James's, 
Piccadilly,  and  Hyde  Park  Corner;  or 
southward  towards  Westminster  Hall, 
Westminster  Abbey,  and  the  Houses  of 
Parliament;"  but  would  the  conve- 
nience to  the  passengers  southwards  be 
lessened,  were  they  to  be  enabled  to  go 
straightforward  to  the  Hall,  the  Abbey, 
or  St.  Stephen's— which  to  those  in  the 
railway  carriages  would  not  occupy  an 
additional  minute — instead  of  being 
obliged  to  turn  off  at  Hungerford-mar- 
kct,  and  go  round  by  the  old  and  cir- 
cuitous route  of  Charing-cross,  White- 
hall, and  Parliament-street?  No — it 
is  manifest  that  ihe  convenience  of  the 
public  at  large  is  proposed  to  be  sacri- 
ficed to  the  will  and  pleasure  of  the 
magnates  of  Northumberland-house, 
Montague-house,  &c. ;  a  sacrifice  the 
more  uncalled-for  and  inexcusable,  that 
it  is  "  perfectly  practicable,"  as  Sir 
Frederick  Trench  has  elsewhere  shown, 
to  attend  the  embankment  to  West- 
minster-bridge, in  such  a  manner,  "  as 
not  to  be  the  slightest  annoyance  "  to 

p  2 
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a  single  resident  on  the  banks  of  the 
river,  however  exclusively  or  daintily 
inclined  he  may  be. 

The  manner  in  which  Sir  Frederick 
proposes  to  work  out  his  plan,  so  far, 
will  be  found  explained  in  the  follow- 
ing extracts  from  his  letter  to  Lord 
Duncannon. 

• 

"  I  propose  to  begin  the  embankment  and 
railroad  at  Hnngerford  Market — to  continue 
both  to  London  Bridge,  and  I  would  face  the 
whole  with  stone,  or  with  plates  of  cast  iron 
to  imitate  stone.  The  breadth  of  the  rail- 
road should  be  SO  feet,  supported  on  columns 
13  or  14  feet  high.  I  calculate  the  whole  of 
the  embankment  at  4  feet  above  high  water 
of  the  Trinity  standard.  In  my  sketch  I 
have  made  the  arches  from  a  to  4  feet  wider 
than  the  widest  barge,  but  they  may  be  con- 
structed of  any  width  that  may  be  deemed 
better,  either  for  convenience  or  beauty,  and 
each  pier  will  occupy  the  space  of  a  certain 
number  of  dwarf  piles.  In  passing  through 
the  arches  at  the  very  top  of  high  water,  the 
barges  will  have  3  feet  of  head  room,  and 
every  minute  after  will  give  greater  facility 
of  access ;  and  any  amount  of  air  and 
light  can  be  obtained  by  gratings  in  the 
promenade. 

44 1  tried  various  modes  of  finishing  the  walls 
of  the  embankment  to  the  river,  First,  by 
throwing  them  into  panels  —  and  again,  by 
making  blank  arches  to  correspond  with 
the  open  ones  •  •  *  *  *  but,  on  the 
whole,  I  incline  to  prefer  the  simple,  solid, 
rustic  wall.  The  colonnade  would  be  just 
the  height  of  the  portico  at  the  Pantheon,  in 
Oxford-street,  and  the  entablature  and  balus- 
trade should  be  cf  the  most  chaste  and 
simple  description.  Calculating  upou  so 
large  a  fund,  as  I  confidently  anticipate,  I 
would  propose  that  all  the  ground  reclaimed 
from  the  muddy  banks  of  the  river  (except  so 
much  as  is  necessary  to  form  a  carriage  road 
along  the  side  of  the  promenade)  should  be 
disposed  of  and  arranged  on  terms  the  most 
advantageous,  and  in  the  manner  most  agreeable 
to  the  owners  of  the  property  on  its  banks. 
The  Government  can  well  afford  to  conciliate 
them  all,  and  of  every  class,  by  the  most 
liberal  treatment.  We  may  expect  to  see 
wharfs,  warehouses,  and  dwelling-houses 
erected  hereafter,  and  they  ought  to  be  built 
according  to  such  handsome  architectural 
designs  as  the  Government  may  approve.  I 
think  the  alternation  of  arches,  with  a  rustic 
solid  wall,  will  produce  a  pleasing  variety. 
The  ornaments  in  the  spandrils  of  the  arches 
(the  crown,  the  rose,  the  portcullis,  or  any 
others)  may  be  of  cast  iron,  (which  Is  cheaper 
than  stone,)  and  the  columns,  entablature, 
and  balustrades,  the  cross  beams,  and  frame 


of  the  railroad  terrace,  should  all  be  of  the 
same  material.  The  carriages  must  be  made 
as  low  as  is  consistent  with  convenience,  and 
should  be  moved  (as  on  the  Bleckwall  Rail- 
way) by  a  stationary  power,  and  be  arranged 
so  that  each  carriage  starts  from  its  station 
at  the  same  moment,  and  all  arrive  in  due 
succession.  The  mode  of  stopping  a  carriage, 
or  discharging  it  from  the  rope  when  in  full 
action,  is  safe,  simple,  and  effective.  The 
electrical  telegraph,  employed  to  give  signals 
along  the  line,  may  be  made  available  to  carry 
orders  from  the  Admiralty,  or  the  Treasury, 
or  the  Board  of  Trade,  literally  with  the  speed 
of  light.  I  saw  a  message  transmitted  from 
the  Minories  to  Blackwall,  and  an  answer 
(containing  several  words)  returned  in  less 
than  one  minute.  I  propose  the  rails  for  the 
trains  to  be  of  wood,  so  that  there  will  be  no 
more  noise  than  when  a  carriage  passes  over 
a  wooden  pavement,  and  those  who  have 
walked  under  the  galleries  in  the  Quadrant, 
in  Regent-street,  may  form  an  idea  of  what 
the  proposed  promenade  will  be,  by  imagining 
the  two  trottoirs  of  the  Quadrant  brought 
together,  supported  on  four  columns,  and 
continued  for  one  mile  and  three  quarters, 
protecting  those  who  walk  under  it  from  sun 
or  rain,  but  with  the  option  of  walking  in  the 
open  air  if  preferred.  The  height  of  the 
whole  railroad  must,  of  course,  be  regulated 
by  the  height  of  the  lowest  aicli  under  which 
it  will  have  to  pass." 

The  cost  of  the  work— the  estimates 
for  which  have  been  examined  and  ap- 
proved of  by  Mr.  "Walker,  Mr.  Bidder, 
and  Sir  Frederick  Smith,  all  very  com- 
petent judges— is  expected  not  to  ex- 
ceed 435,000/.;  and  the  clear  annual 
revenue  from  the  passengers  by  the 
railway  is  estimated  by  Sir  Frederick 
Smith  and  Mr.  Bidder  at  02,052/.  10*., 
which,  at  twenty-five  years  purchase, 
will  represent  a  capital  of  1,551,312/. 
10*.,  leaving  a  net  surplus  of  1,1 10,312/. 
10*.,  exclusive  of  the  value  of  all  the 
new  building  ground  acquired  by  the 
improvement,  which  might  be  reason- 
ably expected  to  produce  at  least  half 
as  much  more. 

Here  is  an  immense  money  gain,  from 
what  would  be  in  itself  a  public  im- 
provement beyond  all  price;  and  this 
Sir  Frederick  proposes  to  employ  in 
effecting  two  other  improvements  of  a 
most  desirable  description. 

44  First,  in  completing  an  embankment  on 
the  South  side  of  the  River,  and  giving  every 
possible  accommodation  to  the  occupants  of 
its  banks; — and  next,  in  opening  to  the  River 
that  beautiful  portico  and  front  of  St.  Paul's 
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opposite  to  Paul's  Chain,  and  forming  a  street 
from  thence  to  the  River,  terminated  by  a 
fonntain  and  jet  d'eaa,  with  a  doable  flight 
of  steps  to  the  water. 

The  engravings  accompanying  this 
notice  are  copied  from  the  plates  in 
Sir  Frederick  Trench's  Letter  to  Lord 
Duncannon,  with  a  few  slight  altera- 
tions for  the  sake  of  concentrating  the 
details. 

Fig.  1  shows  the  terrace,  colonnade, 
railway,  and  objects  at  the  rear,  as  they 
would  appear  in  the  event  of  a  street 
being  opened  up  from  the  river  to  St. 
Paul's. 

D  is  the  colonnade,  30  feet  wide, 
with  platform  at  top  for  railway  car- 
riages, an  1  promenade  underneath. 

E,  high-water  mark,  according  to  the 
Trinity  standard. 

F,  half-ditto. 

G,  dwarf  piles. 

H,  low-water  mark. 

Fig.  2  is  a  section  of  the  embank- 
ment, terrace,  &c. 

M,  the  ground  gained  by  the  em- 
bankment, applicable  to  the  purposes 
of  a  carriage-road,  or  for  buildings. 

E,  the  high-water  mark. 

F,  half-ditto. 
H,  low  ditto. 

Sir  Frederick  concludes  with  a  wish 
in  which  we  cordially  join. 

"  I  do  most  anxiously  hope  that  this  great 
national  work  will  be  undertaken  by  the 
Government,  and  not  permitted  to  pass  into 
the  hands  of  any  company.  Under  the  di- 
rection of  the  Woods  and  Forests,  and  the 
skilful  superintendence  of  their  engineers  and 
architects,  the  work  will  be  done  handsomely, 
substantially,  and  speedily ;  and  I  should  be 
very  sorry  that  such  profits  as  I  anticipate, 
should  pass  into  the  pockets  of  speculators, 
instead  of  being  applied,  as  it  would  be  by  a 
fair  Government,  to  the  improvement  of  the 
River,  and  the  embellishment  of  its  banks." 
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Sir, — In  due  time  I  perceive  notice 
taken  of  my  letter  by  two  individuals, 
one  of  them  having  screwed  his  courage 
up  to  the  direct  pufF  point,  and  given 
"  his  name  at  full  length,  to  show  that 
he  has  no  sinister  interest  to  serve." 

Mr.  Bayley  says,  he  saw  that  the 
Robert  Burns  was  not  nearly  so  fast 
as  the  slowest  of  the  Gravesend  boats  j 
but  may  I  ask  him,  were  circumstances 


alike  favourable  to  each  ?  One  ques- 
tion more — how  comes  it  that  the  Com- 
pany who  own  the  Grand  Turk,  (a  ves- 
sel which,  according  to  "  L.  P.,"  has 
cost  them  four  times  as  much  as  a  si- 
milar boat  made  about  twelve  months 
after  the  Turk,)  have  bought  these 
two  vessels,  viz.  the  Wallace  and 
Burns,  from  the  same  person  that  they 
bought  the  Turk?  Of  course  they 
must  have  had  every  opportunity  of 
knowing  the  speed,  expenditure  of  fuel, 
and  wear  and  tear  of  machinery,  in  the 
case  of  the  Grand  Turk,  as  compared 
with  vessels  by  other  builders,  before 
they  ventured  on  these  further  pur- 
chases. 

"  L.  P."  has  given  a  pretty  correct 
statement  of  the  dimensions  of  the 
W allace,  but  as  to  the  60-horse  engines, 
that  is  only  a  nominal  power.  I  sup- 
pose they  are  60-horses,  worked  with 
steam  equal  to  the  atmosphere,  and  an 
average  vacuum  of  10  lbs.  upon  the 
square  inch  of  the  piston.  Now  the 
Wallace  is  worked  with  steam  7  lbs. 
above  the  atmosphere,  making  a  vacuum 
of  about  12£  lbs.  on  the  average,  which 
will  be  about  double  the  nominal  power. 
Will  "  L.  P."  be  so  good  as  to  mention 
the  pressure  the  Duchess  of  Kent  car- 
ries in  her  boiler;  the  vacuum  she 
makes,  the  diameter  of  the  cylinders, 
the  length  of  stroke,  or  the  number  of 
feet  the  piston  travels  per  minute,  the 
diameter  of  paddles  over  float-boards, 
and  about  the  average  speed  she  goes 
at?  The  diameter  of  the  Wallace's 
paddles  are,  I  think,  16 feet;  length  of 
stroke,  3  feet  9  inches ;  about  28  to  29 
revolutions  per  minute.  If  the  engines 
do  the  same  proportional  work,  and 
the  vessels  do  not  go  alike,  there  must  be 
some  error  in  the  build  of  the  boat,  which 
may  be  remedied.  By-the-bve,  the  15 
tons  of  coal  which  the  Wallace  had  in 
her  after-hold  would  materially  injure 
her  speed.  I  am  told  by  a  person  who 
has  every  opportunity  of  knowing,  that 
she  never  went  as  well  when  she  was 
trimmed  in  the  way  "  L.  P."  mentions. 
I  think  both  vessels  laboured  under  a 
disadvantage,  seeing  that  there  were 
strange  hands  in  them,  who,  it  seems, 
did  not  know  their  trim. 

I  remain,  yours,  &c.  A.  M. 

Glasgow,  Sept.  13,  1841. 
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Sir, — Your  correspondent,  "A.  M.," 
in  No.  938,  of  your  valuable  journal,  in 
speaking  of  the  assumed  superiority  of 
Clyde,  over  Thames-built  steamers, 
singles  out  the  Grand  Turk  as  an  ex- 
ample, and  speaks  of  the  great  satis- 
faction she  has  given  her  owners,  the 
Commercial  Company,  —  1st,  on  ac- 
count of  her  speed ;  2nd,  on  account  of 
her  requiring  little  repair;  and  3rd,  on 
account  of  her  small  consumption  of 
fuel.  Now  this  boat  formerly  ran  be- 
tween London  and  Boulogne,  and  was 
never  considered  equal,  either  in  speed, 
beauty  or  economy,  to  the  City  of 
Boulogne,  a  London  boat,  belonging  to 
the  same  Company.  She  now  runs 
between  Southampton  and  Havre,  in 
opposition  to  the  Hamburg,  a  French 
steamer,  and  is  almost  invariably  beaten 
by  her  foreign  opponent,  sometimes  as 
much  as  two  hours  and  upwards  in  the 
passage  of  twelve.  If  the  Commercial 
Company  are  satisfied  with  this,  they 
must  be  very  easy  folks.  On  the  sub- 
ject of  repairs,  if  she  has  never  had 
any,  it  is  high  time  she  had,  and  pretty 
extensive  ones  too,  as  her  sheer  is 
dreadfully  broken,  and  she  appears  in 
a  very  dilapidated  state  compared  to 
most  of  our  Thames  vessels.  Concern- 
ing the  consumption  of  fuel,  I  am  un- 
able to  ascertain  the  quantity  burnt  by 
the  Commercial  Company's  boats  in 
general,  but  I  can  answer  for  it,  that 
she  consumes  more  than  the  City  of 
Boulogne  or  Emerald.  The  William 
Wallace  I  have  frequently  passed  in 
different  Gravesend  boats.  She  may 
be  a  good  tug,  but  cannot  be  expected 
to  compete  with  our  passage  vessels. 
Your  correspondent  asks  why  London 
Companies  go  all  the  way  to  the  Clyde 
to  buy  steam  vessels,  being  provided 
with  such  good  ones  here  ?  To  which 
1  answer,  for  the  same  reason  other  per- 
sons buy  bad  articles— on  account  of 
their  cheapness. 

Yours,  &c, 

Shipwright. 

September  10,  1841. 

THE   THAMES   STEAMERS  AND  BRISTOL 
RIVALS. 

Sir, — The  immense  increase  of  steam- 
ers on  the  Thames  during  the  last  few 
years,  has  given  rise  to  so  much  oppo- 
sition, and  a  variety  of  form  of  engine, 


that  a  very  high  speed  has  been  at- 
tained by  some  of  them,  particularly 
since  the  Father  Thames  was  placed  on 
the  Gravesend  station.  The  steamers 
belonging  to  the  Directors  of  the  Black- 
wall  Railway  Company,  are  among  the 
fastest.  The  Black  wall  is  the  "  crack 
boat,"  though  her  speed  is  not  obtained 
by  quite  such  fair  means  as  the  Father 
Thames.  I  never  saw  so  much  power 
applied  to  so  small  a  boat.  She  is 
worked  by  a  90-horse  power  engine 
made  by  Messrs.  Miller,  Ravenhill,  and 
Company,  and  rather  high  steam  pres- 
sure. On  asking  the  engineers  what  is 
the  pressure,  all  the  answer  to  be  got  is, 
that  they  don't  know — only  they  don't 
work  so  high  as  many  other  boats  on 
the  river,  &c.  Why  is  this  conceal- 
ment? The  steam  strikes  with  such 
force  upon  the  piston  at  the  commence- 
ment of  the  stroke,  that  the  shock  is 
felt  all  through  the  vessel.  The  Satellite, 
a  new  boat  belonging  to  the  Star  Com- 
pany, is  one  of  the  fastest  on  the  river, 
she  has  two  .'55- horse  power  engines  of 
the  same  construction  as  the  Black  wall, 
and  by  the  same  makers.  There  is  Rn 
iron  boat  now  building  at  Bristol,  to  be 
called  the  Little  Western,  and  will 
shortly  be  finished,  which  is  intended 
to  beat  all  the  Thames  steamers.  They 
have  hitherto  been  unrivalled,  and  it  is 
to  be  hoped  the  Londoners  will  not 
allow  Bristol  to  "go  a-head"  of  them. 
I  am,  Sir, 

Your  obedient  servant, 

A  Mechanic. 

September  8,  1841. 


WOODEN  TYRE  FOR  RAILWAY  WHEELS 
— PROPOSED  IN  1830,  BY  SIR  GEORGE 
CAYLEY,  BART. 

Sir, — I  have  observed  that  several 
persons  claim  the  invention  of  wooden 
tyre  for  the  wheels  of  railway'carriage?, 
and  that  by  an  article  in  the  Mechanic)? 
Magazine  of  last  month,  it  seems  clear 
that  Mr.  Frost  of  Derby,  has  the  ear- 
liest claim  to  it,  he  having  made  a  model 
of  such  a  wheel  previous  to  the  30th  of 
November,  1830. 

I  have  no  wish  to  obtrude  upon  the 
credit  due  to  Mr.  Frost,  neither  will  lie 
object  to  my  calling  your  attention  to 
the  fact  of  my  having  published  in 
your  magazine  for  May,  1831,  in  a 
letter  bearing  date  December  5, 1830, 
the  following  paragraph,  accompanied 
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by  a  sketch  of  the  wooden  tyre  railway 
wheel,  of  which  I  send  you  a  copy. 

"  If  the  wear  and  tear  of  Fig.  6. 
railway  conveyance  be  found 
too  expensive,  owing  to  the 
friction  caused  by  such  high 
pressure  and  great  velocity, 
and  that  the  use  of  springs 
to  these  carriages  is  not 
sufficient  to  cure  the  evil,  I 
think  it  probable  that  a  dove- 
tailed groove,  filled  with  hard 
oak,  driven  in  in  small  pieces,  endwise  within 
the  rims  of  the  wheels,  and  then  turned  in  a 
lathe  till  circular,  might  be  serviceable,  and 
could  be  cheaply  renewed ;  these  pieces  might 
be  screwed  in  their  bed  by  a  Fox  wedge,  as 
comaonly  practised  in  similar  cases."  (See 
Fig.  6.) 

I  shall  only  remark  that  I  have 
patented  a  particular  construction  of  a 
wooden  tyred  wheel  in  April,  1837, 
and  am,  Sir, 

Your  obedient  servant, 

George  Caylky. 

Brompton,  Yorkshire,  Sept.  Ifi,  1841. 


OH   THK    PERCUSSIVE    ACTION    OF  STEAM 

AND  OTHER  AERIFORM  FLUIDS. — BY  JO- 

SMH  PARKES,  M.  INST.  C  E. 

{From  the  Minutes  of  the  Transactions  of  the  In- 
stitution of  Civil  Engineers.] 

In  a  previous  communication,  "  On  the 
Action  of  Steam  in  Cornish  single-pumping 
Engines,"  Mr.  Parkes,  after  a  careful  ana- 
lysis of  the  ascertained  facts  of  the  quantity 
of  water  which,  in  the  shape  of  stenm,  passed 
through  the  cylinders  of  the  engines),  arrived 
at  the  conclusion,  that  the  steam's  elastic 
force  was  insufficient  to  overcome  the  resist* 
ance  opposed  to  it.  On  obtaining  this  re- 
markable result,  he  was  induced  to  examine 
the  circumstances  under  which  the  steam  is 
applied,  and  was  convinced  that,  from  the 
instantaneous  and  free  communication  made 
between  the  boiler  and  the  cylinder  of  these 
engines,  an  action,  distinct  in  character  from 
the  simple  pressure  of  the  steam,  must  be 
transmitted  to  the  piston.  And,  in  order  to 
convey  some  precise  idea  of  the  peculiar  na- 
ture of  this  action,  be  adopted  the  term  "  per- 
cussion," to  distinguish  such  action  from  thnt 
<iue  to  the  simple  elastic  force  of  the  steam. 
Various  phenomena,  connected  with  the  work- 
in?  of  the  engine,  were  adduced  in  confirma- 
tion of  the  views  then  advanced.  In  the  pre- 
test communication  Mr.  Parkes  has  resumed 
the  subject,  and  brought  forward  numerous 
facts  derived  from  experiment  and  obscrva- 
tkm,  on  steam  and  lastic  fluids  generally,  in 


farther  corroboration  of  his  opinions  respect- 
ing the  percussive  action  of  steam  in  en- 
gines. 

The  effect  of  the  percussive  action  of  steam 
may  be  clearly  traced  on  the  indicator  dia- 
grams, (a  series  of  which,  forty-one  in  num- 
ber, taken  from  four  engines,  with  different 
indicators,  the  pressure  of  the  steam  varying 
from  6*5  to  34*7  lbs  per  square  inch,  accom- 
panied the  communication,)  and  it  will  be 
seen  that,  in  every  instance,  the  piston  was 
driven  to  a  greater  height  than  that  due  to 
the  simple  elastic  force  of  the  steam;  in 
many  instances  a  greater  pressure  was 
marked  than  existed  in  the  boiler.  The  dif- 
ference in  the  action,  according  as  the  steam 
is  admitted  suddenly,  or  gradually,  into  the 
cylinder  of  the  engine,  may  be  also  distinctly 
traced  on  the  diagrams. 

The  same  effects  were  observed  on  the 
sudden  admission  of  steam  upon  the  surface 
of  mercury  in  the  cistern  of  a  mercurial  co- 
lumn. In  these  experiments,  the  steam  being 
let  on  gradually,  the  gauge  marked  a  pressure 
of  40  lbs.  per  square  inch,  which  was  the  true 
pressure  in  the  boiler ;  but,  being  admitted 
suddenly,  the  gauge  exhibited  a  pressure  of 
at  least  60  lbs.,  and  the  same  results  were 
repeatedly  obtained. 

The  steam  generator  of  Mr.  Perkins  will 
afford  a  good  illustration  of  the  effect  of  the 
steam's  instantaneous  action.  The  pressure 
in  this  apparatus  is  denoted  by  an  instru- 
ment having  an  index  moving  round  a  dial- 
plate.  Steam  of  96  atmospheres  being  sud- 
denly admitted,  the  index  was  observed,  during 
repeated  trials,  to  register  a  pressure  as  high 
as  36  atmospheres,  and  then  to  recede  until 
it  remained  stationary  at  26  atmospheres, 
which  was  the  pressure  in  the  generator. 

The  results  of  these  various  experiments 
are  arranged  in  two  tables,  exhibiting  an 
analysis  of  the  elements  into  which  they  may 
be  resolved. 

The  author  then  proceeds  to  point  out  the 
different  circumstances  of  the  pumping  and 
crank  engines,  in  respect  of  realizing,  bene- 
ficially, the  steam's  percussive  action.  In  the 
latter,  this  instantaneous  action  tnkes  place, 
(as  the  indicator  diagrams  show,)  when  the 
connecting  rod  and  crank  are  in  one  vertical 
line,  so  that  it  is  inefficiently  expended  ;  the 
centre,  by  the  agency  of  the  fly-wheel,  not 
having  been  passed.  In  the  former,  the  load 
and  frictional  resistance  alone  oppose  the 
descent  of  the  piston  ;  the  piston  is  free  to 
move,  and  the  steam's  actiou  is  wholly  effi- 
cient in  impelling  it;  and,  whatever  the 
amount  of  the  percussive  action  it  will  be 
accounted  for  in  the  effect. 

A  remarkable  confirmation  of  the  conclu- 
sions arrived  at,  and  the  views  advanced  by 
Mr.  Parkes  in  bis  previous  communication, 
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had  been  furnished  by  Mr.  W.  West.  Tbe 
cylinder  cover  of  the  Fowey  Consols  engine, 
80  inches  in  diameter,  and  weighing  4  tons, 
springs  upwards  at  the  centre  -^nds  of  an 
inch,  on  the  sudden  admission  of  steam,  which 
in  the  boiler  has  a  pressure  of  49*7  lbs  ;  and 
3^nds  or  }th  of  an  inch,  the  steam  in  the 
boiler  being  61*7  lbs;  but  no  change  of 
form,  or  springing,  occurs  when  the  steam  is 
let  on  gradually,  and  fills  the  cylinder  at  the 
same  pressure  as  that  in  the  boiler. 

The  author  adduces  many  other  facts  in 
illustration  and  confirmation  of  his  views ; 
as,  the  oscillation  of  the  mercury  in  steam 
and  vacuum  gauges  ;  tbe  audible  sounds  pro- 
duced  in  a  steam-pipe  on  suddenly  checking 
the  motion  of  the  elastic  fluid  by  shutting  a 
cock  ;  the  curious  phenomena  connected  with 
the  impact  of  elastic  fluids  on  each  other, 
particularly  those  observed  by  Mr.  Greener 
on  firing  gunpowder  in  long  open-ended 
barrels;  and,  in  conclusion,  suggests  whether 
these  remarkable  facts  may  not  serve  to  as- 
sist in  elucidating  some  of  the  very  difficult 
and  apparently  inexplicable  phenomena,  con- 
nected with  tbe  explosion  of  steam-boilers. 


Mr.  Lowe  stated  that  he  had  recently 
made  some  experiments,  which  in  his  opinion 
confirmed  Mr.  Parkes 's  views  on  this  inter- 
esting subject. 

A  pressure  gauge,  attached  to  a  line  of 
gas- pipes,  showed,  when  the  communication 
was  slowly  opened,  a  pressure  of  4  inches 
column  of  water  ;  but  it  invariably  exhibited 
a  maximum  of  oscillation  of  full  6  inches 
column  on  the  sudden  opening  of  the  small 
stop-cock  between  the  pipe  and  the  gauge. 

In  a  line  of  pipes  full  of  gas,  the  whole 
volume  of  gas  received  an  impulse  on  sudden- 
ly opening  the  valve  at  one  end,  and  the  pas- 
cage  of  tbe  undulating  wave  was  indicated 
by  the  sudden  and  successive  depression  of 
the  water  in  the  gauges  along  the  whole 
line. 

Mr.  Homersham  could  not  agree  with  Mr. 
Farkes  as  to  tbe  effect  due  to  what  be  termed 
the  "  percussive  action  of  steam  he  be- 
lieved that  tbe  superior  economy  of  the 
Cornish  engines,  as  far  as  related  to  tbe 
action  of  steam  in  the  cylinders,  would  be 
found  to  be  due  to  the  amount  of  tbe  expan- 
sion of  the  steam,  which  depended,  not  only 
upon  the  opening  and  closing  of  the  steam- 
valve,  but  also  upon  the  greater  or  less  area 
of  the  aperture  of  the  throttle- valve.  It 
was  evident  that  on  closing  the  steam-valve, 
the  space  between  it  and  the  throttle-valve 
would  be  filled  with  steam  of  a  density  near- 
ly, or  quite,  equal  to  that  in  the  boiler; 
therefore,  on  the  first  admission  of  the  steam 
into  the  cylinder  it  might  be  presumed  to 
act  upon  tbe  piston  with  that  pressure  ;  con- 


sidering, likewise,  that  a  short  interval  of 
time  necessarily  occurs  after  setting  in  motion 
the  beam  with  the  heavy  pump-rods  appended 
to  it ;  but  immediately  the  piston  starts,  ex- 
pansion takes  place,  as  the  throttle-valve 
prevents  the  steam  from  following  the  piston 
freely,  so  that  a  greater  degree  of  expansion 
must  take  place  when  tbe  steam  is  at  a  higher 
density,  for  the  throttle  valve  being  then 
more  closed,  offers  a  greater  resistance  to 
the  steam  following  the  piston.  Tbe  indi- 
cator diagram  of  the  East  Crinnis  engine 
showed  this  effect  to  a  certain  extent,  al- 
though neither  in  that,  nor  in  the  diagram  of 
the  Huel  Towan  engine,  was  there  nearly 
the  same  degree  of  pressure  exhibited  in  the 
cylinder  at  the  commencement  of  the  stroke, 
as  in  the  boiler  ;  but  it  was  evident  that 
those  diagrams  could  not  be  relied  upon,  as 
they  did  not  account  for  the  whole  duty  done 
by  the  engines,  either  on  the  percussive,  or 
the  expansive  principle. 

Assuming  a  bushel  of  coal  to  weigh  94lbs. 
as  generally  reckoned  in  Cornwall,  and  that 
lib.  of  coal  would  evaporate  lOjlbs.  of  water, 
it  could  readily  be  shown  that  the  quantity 
of  water  converted  into  steam  by  one  bushel 
of  coal,  would,  when  expanded  in  a  cylinder, 
during  £$ths  of  the  stroke,  lift  upwards  of 
257,000,000lbs.  one  foot  high  in  one  minute, 
which  was  a  much  greater  duty  than  was 
realized  by  any  Cornish  engine. 

Mr.  Seaward  allowed  that  Mr.  Parkes  had 
clearly  shown,  that  a  certain  amount  of  effect 
was  due  to  the  sudden  impact  of  the  steam 
upon  the  piston  of  a  pumping  engine.  Whe- 
ther tbe  term  11  percussion,"  as  applied  to 
this  action,  was  the  proper  one,  he  would  not 
then  examine ;  but  tbe  effects  shown  to  have 
been  produced,  and  the  phenomena  attendant 
upon  the  exhibition,  were  so  remarkable,  that 
he  conceived  the  subject  to  merit  the  most 
deliberate  investigation  of  engineers  as  well 
as  philosophers.  He  had  previously  objected 
to  the  theory,  on  the  giound  that  tbe  effect 
could  only  be  in  tbe  ratio  of  the  weight  of 
the  steam  multiplied  into  its  velocity ;  bat  he 
believed  the  subject  must  be  examined  in  a 
different  manner  ;  and  although  the  principle 
must  always  have  existed,  it  was  only  in  con- 
sequence of  modifications  in  tbe  aplication  of 
steam,  that  the  effects  had  been  so  fully  de- 
veloped. 

Mr.  Parkes  mentioned,  that  since  his  paper 
had  been  written,  he  had  found  an  experiment 
which  was  strictly  analogous  to  his  propo- 
sition. It  was  related  by  Mr.  Robins,  «bo 
was  so  justly  celebrated  as  a  mathematician 
and  philosopher,  aud  first  discovered  that  the 
gas  evolved  from  gunpowder  was  a  perma- 
nently elastic  fluid. 

"  When  gunpowder  is  fired  in  an  exhausted 
receiver,  the  mercurial  gauge  instantly  de- 
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scends  upon  the  explosion,  and  as  suddenly 
ascends  again.  After  a  few  vibrations,  none 
of  which,  except  the  first,  are  of  any  great 
extent,  it  fixes  a  point  which  indicates  the 
density  of  the  enclosed  gas." 

He  considered  this  result  as  corroborating 
those  obtained  by  himself,  as  well  as  justify, 
ing  the  comparison  he  had  drawn  between 
the  instantaneous  action  of  gunpowder  gns 
and  steam.  Mr.  Robins'  words  precisely 
described  the  steam's  action,  as  traced  on 
the  indicator  diagram  exhibited. 

The  springing  of  the  cylinder  cover  refer- 
red to,  and  in  the  manner  stated,  must,  he 
thought,  satisfy  every  one,  that  the  steam's 
instantaneous  action  far  exceeded  in  effect 
that  of  its  simple  elastic  force,  which  was 
proved  to  have  been  unequal  to  produce  any 
change  in  the  parallelism  of  the  cover. 

As  regarded  Mr.  Homersham's  investigation 
of  the  power  of  the  steam  in  the  Huel  Town 
Engine,  it  was  correct  that  the  initial  steam 
was  in  a  state  of  expansion  during  i$ths  of 
the  stroke,  but  not  all  the  steam,  for  it  had 
not  all  entered  the  cylinder  until  the  piston 
had  travelled  through  nearly  ^ths  of  the 
stroke.  His  calculations  were,  therefore,  hy- 
pothetical, and  not  in  accordance  with  the 
facts  of  Mr.  Henwood's  experiment. 
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Thomas  Hagen,  of  Kensington, 
Brewer,  for  an  improved  bagatelle  board. 
Enrolment  Office,  S'pt.  7,  1841. 

In  this  improved  bagatelle  board,  the  end 
of  it,  where  the  numbered  holes  are  usually 
placed,  is  occupied  by  a  moveable  platform, 
with  cups  sunk  in  it;  the  platform  being 
covered  with  a  map,  or  with  figures  of  ani- 
mals, birds,  or  insects,  each  county  or  figure 
occupying  a  cup. 

In  playing  with  this  bagatelle  board,  when 
a  ball  is  struck  into  one  of  the  cups,  instead 
of  counting  the  number  as  usual,  the  player 
is  to  be  questioned  by  his  adversary  as  to  the 
name  of  the  county,  fee.,  appertaining  to 
that  particular  cup,  and  if  the  player  answers 
correctly,  he  is  to  count  one  towards  the 
game  ;  if  he  fails  to  c'o  this,  and  his  adver- 
sary answers  correctly,  he  (the  adversary) 
counts  one.  If  neither  answer  rightly, 
neither  can  count  anything  for  that  ball.  An 
index  accompanies  the  instrument,  in  which 
the  name  of  the  county  is  found  opposite  the 
numbers  of  the  several  cups  for  the  purpose 


of  reference.  The  object  of  this  invention  is 
said  to  be  to  blend  instruction  with  amuse- 
ment. Vice  la  Bagatelle 

James  Jornson,  of  Glasgow,  Gent./ot 
improvements  in  the  machinery  for  frame -toork 
knitting,  commonly  called  hosiery ;  and  for 
certain  improvements  in  such  frame'veork  knit' 
ting,  or  hosiery.  Enrolment  Office,  Septem- 
ber 8,  1841.  " 

In  this  improved  machinery,  the  needles 
are  made  with  an  extremely  short  hook,  and 
are  inelastic,  each  having  a  lateral  slot  for 
receiving  the  points  by  which  the  loops  are 
taken  off  the  needles.  The  thread,  which  is 
supplied  from  above,  is  distributed  over  the 
needles  by  a  carrier ;  it  is  then  caught  by  the 
beaks  of  a  series  of  levers  above  the  needles, 
and  pressed  into  the  spaces  between  a  series 
of  jacks  (also  above  the  needles)  instead  of 
pressing  it  between  the  needles  as  usual. 
The  thread  being  thus  distributed,  and  the 
loops  formed  by  the  movement  of  the  levers, 
the  depression  of  the  loops  for  the  purpose  of 
forcing  them  on  to  the  needles,  is  then  ef- 
fected by  the  descent  of  the  jacks,  and  at  the 
same  time  the  withdrawal  of  the  needles 
takes  place.  As  the  main  shaft  revolves,  the 
needles  are  forced  forward  for  the  purpose  of 
narrowing,  but  they  are  immediately  forced 
back  again  by  the  action  of  the  machinery  ; 
The  loops  are  taken  off  the  needles  by  a 
series  of  needle  points  on  a  horizontal  bar, 
at  the  same  time,  the  previous  movemeuts 
arc  repeated,  and  a  new  loop  is  placed  in  the 
hook  of  each  needle;  the  needles  nre  then 
forced  backward,  and  the  needle  points  rising, 
and  immediately  retiring,  the  loop  they  hold 
is  liberated,  and  falling  over  the  new  loop  in 
the  needle  hook,  the  stitch  is  completed. 

The  narrowing  of  the  work  is  effected  by 
part  of  the  machinery,  which  is  thrown  into 
action  by  the  operator  when  required,  and 
which,  when  in  action,  proceeds  regularly  on 
with  the  work,  reducing  a  loop  in  each  selvage 
at  every  fourth  course,  by  removing  the  loops 
from  the  two  outer  needles,  on  to  the  needles 
next  to  them  ;  and  at  the  same  time  limiting 
the  traverse  of  the  thread-carrier  to  supply- 
ing the  diminished  number  of  needles. 

The  improvements  in  frame-work  knitting 
consist : — Firstly,  In  a  new  fabric,  in  which  a 
separate  thread  is  used  with  each  needle.  This 
is  accomplished  by  substituting  for  the  levers 
before  described,  a  series  of  distributors,  each 
carrying  a  separate  thread,  and  the  loops  are 
formed  on  the  needles  by  the  whole  of  the 
distributors  being  supported  upon  a  travers- 
ing frame :  each  distributor  forming  loops 
for  two  needles  alternately. 

Secondly,  In  a  fabric  having  a  plush  or 
piled  surface,  in  the  manufacture  of  which, 
two  threads  are  employed.  In  this  case,  the 
loops,  instead  of  being  formed  by  the  action 
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of  the  levers,  and  jacks,  as  before,  are  formed 
over  the  needles  hy  descending  jacks  of  a 
peculiar  form  moviog  in  succession,  as  in  the 
common  stocking  frame.  A  distributor  passes 
along  the  needles  while  the  jacks  are  elevated, 
distributing  one  thread  in  the  opening  above 
the  cutting  edge  of  the  jack,  and  the  other 
thread  upon  the  needles.  When  the  traverse 
is  completed,  the  jacks  are  successively  lower- 
ed, and  two  loops  are  formed  on  each  needle, 
one  long,  the  other  short.  The  needles  then 
retire  and  perform  the  movements  necessary 
to  form  the  stitch,  when  the  jacks  are  elevated, 
and  the  long  loop  is  cut,  forming  the  pile  or 
plush  in  the  surface  of  the  cloth,  while  the 
short  stitches  form  the  ground  work,  or  basis 
of  the  fabric. 

Thirdly,  In  a  fabric  composed  of  the  ordi- 
nary frame-work  stitch,  but  formed  into  a 
cylinder  without  any  join  or  seam. 

Stephen  Goldner,  of  West-street, 
Finsbory-circus,  Merchant,  for  improve- 
ments  in  preserving  animal  and  vegetable  sub- 
stances and  liquids.  Enrolment  Office,  Sep- 
tember 8,  1841. 

In  order  to  heat  the  vessels  or  cases  in 
which  animal  or  other  matters  are  to  be  pre- 
served, a  solution  of  muriate  of  lime  or  ni- 
trate of  soda  is  placed  in  troughs  not  quite 
60  deep  as  the  cases.  The  solution  is  heated 
by  steam-pipes  or  otherwise,  and  the  cases 
being  placed  therein,  the  atmospheric  air  is 
expelled  and  a  partial  vacuum  produced  with- 
in them,  when  they  are  closed  hermetically. 
By  this  means  a  constant  and  equal  temper- 
ature is  maintained,  without  any  liability  of 
the  matters  operated  upon  to  be  injured  by 
nn  excess  of  beat,  as  they  are  when  stoves  or 
ovens  are  employed  for  this  purpose. 

John  Werthbimrr,  of  West-street, 
Finsbury-circus,  Printer,  for  certain 
improvements  in  preserving  animal  and  vege- 
table substances  and  liquids.  (A  communica- 
tion.) Enrolment  Office,  September  8,  1841. 

The  substances  to  be  preserved  are  to  be 
enclosed  in  tin  cases,  in  the  cover  of  which 
two  holes  are  to  be  made,  the  one  about  £th, 
the  other  -eMh  of  an  inch  in  diameter.  The 
cases,  with  their  contents,  are  placed  on  a 
stove  and  brought  up  to  the  boiling  point, 
(212°,)  when  the  steam  drives  off  all  the  at- 
mospheric air.  In  order  to  prevent  any  air 
from  re-entering  through  the  openings  before 
mentioned,  a  ring  of  gas  flame  is  applied 
around  them.  For  this  purpose,  the  under 
surface  of  a  ring  or  hoop  burner  is  padded  on 
the  under  surface  with  a  ring  of  cotton  or 
other  soft  material,  which,  being  pressed 
down  upon  the  case,  prevents  any  air  from 
passing  under  the  burner,  while  the  hollow 
dome  of  flame  over  the  hole  effectually  pre- 
vents the  entrance  of  atmospheric  air  through 
it.     When  the  sub«t!iuces  are  sufficiently 


cooked,  the  holes  are  closed  by  soldering, 
the  largest  first,  the  heat  being  continued  at 
the  boiling  point  for  some  time  afterwards, 
in  order  that,  if  any  atmospheric  air  has  not 
been  expelled,  it  may  be  decomposed. 

In  some  cases  the  burner  is  dispensed  with, 
and  a  fluid  bath,  (as  in  Goldner's  specifica- 
tion,) is  employed  ;  when  as  much  of  the  air 
has  been  expelled  as  is  possible,  the  holes 
are  soldered  up,  and  the  heating  continued 
from  ten  to  thirty  minutes  longer,  according 
to  the  size  of  the  case. 

The  claim  is,  1.  To  the  mode  of  employing 
a  burner  for  excluding  the  atmosphere,  and 
for  closing  the  opeuiogs  of  eases  wherein 
animal  and  vegetable  substances  and  liquids 
produced  therefrom  are  to  be  preserved.  2. 
To  the  mode  of  preserving  animal  and  vege- 
table matters  in  closed  cases,  by  expelling  as 
much  air  as  possible  by  means  of  heat,  and 
then  closing  the  opening  during  the  beating' 
process,  and  continuing  the  beat  after  clos- 
ing, for  a  time,  in  order  to  decompose  the 
remaining  atmospheric  air.  3.  To  the  appli- 
cation of  the  fluid  bath  as  described. 

Anthony  Todd  Thomson,  M.  D.,  of 

H  IN  DE-STREET,  MANCH  ESTER-SQUARE,  for 

an  improved  method  of  manufacturing  calomel 
and  corrosive  sublimate.  Petty  Bag  Office, 
September  8,  1841. 

The  method  herein  patented  consists  in 
combining  chlorine  gas  with  the  mercurial 
vapour.  The  apparatus  employed  consists 
of  a  glass,  or  other  suitable  vessel,  set  in 
brick- work,  and  communicating  at  one  end 
with  a  large  air-tight  chamber,  and  at  the 
other  end,  by  means  of  a  bent  tube,  with  an 
alembic  charged  with  a  mixture  of  common 
salt,  binoxide  of  manganese,  and  sulphuric 
acid,  or  of  binoxide  of  manganese  and  mu- 
riatic acid.  A  quantity  of  mercury  is  placed 
in  the  glass  vessel,  and  its  temperature  raised 
to  between  350°  and  660°  Fahr.,  by  means  of 
an  open  fire  beneath.  As  the  chlorine  gas  is 
generated,  it  passes  from  the  alembic,  through 
the  bent-tube,  into  the  glass  vessel,  and  there 
combining  with  the  vapour  of  the  mercury, 
forms  either  corrosive  sublimate  or  calomel, 
according  to  the  quantity  of  chlorine  gas  em- 
ployed, which  is  found  at  the  bottom  of  the 
air-tight  chamber,  and  may  be  removed 
through  a  door  after  the  operation  is  com- 
pleted. 

The  claim  is  to  the  direct  combination  of 
the  gas  called  chlorine  with  the  metal  called 
mercury  or  quicksilver,  either  in  a  state  of 
vapour  or  otherwise,  so  as  to  form  the  com- 
pounds called  corrosive  sublimate  and  calo- 
mel, according  to  the  proportions  in  which 
the  vapours  and  materials  are  combined. 

Thomas  Joseph  Ditchburn,  of  Or- 
chard-house, Blackball, Ship- builder, 
for  certain  improvements  in  ship-building,  some 
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or  all  of  which  are  applicable  tn  steam-boats, 
and  boats  and  vessels  of  all  descriptions.  En- 
rolment Office,  September  8,  1841. 

These  improvements  consist  in  planking 
with  wood  upon  frames  of  iron  bars  ;  the 
bars  may  be  either  angle  iron  bars,  or  T 
iron,  the  former  being  preferred.  The  fram- 
ing of  angle  iron  bars  is  constructed  in  the 
same  way  as  the  framing  of  iron  ships  or 
boats,  and  the  bars  are  let  into  the  inner 
planking  :  so  that  the  inner  and  outer  plank- 
iog  come  together,  and  are  secured  by  screw 
bolts  and  nuts.  To  secure  the  ends  of  the 
outer  planking,  short  bars  are  affixed  to  the 
long  bars  or  ribs  by  rivets,  &c,  and  the  end 
of  one  plank  is  fastened  to  the  short  bar, 
while  the  end  of  the  other  plank  is  fastened 
to  the  long  bar.  Hair  felt  is  placed  between 
the  inner  and  outer  planking,  and  the  seams 
are  caulked  as  usual. 

To  preserve  the  figure  of  the  ship,  when  it 
is  of  considerable  length,  iron  truss-plates 
are  applied  to  the  framing,  at  an  angle  of 
45°  to  the  vertical  position  of  the  bars  or 
ribs.  Suspension-plates  are  also  employed 
for  the  same  purpose,  being  let  flush  into  the 
outer  planking,  and  proceeding  crossways  of 
the  truss-bars. 

The  suspension-plates  at  the  stem  and 
stern  are  preferred  to  be  placed  at  an  angle 
of  75°  to  the  vertical  position  of  the  bars  ; 
and  as  they  approach  the  midships,  to  as- 
sume an  angle  of  50°. 

This  mode  of  building  applies  only  to  Jarge 
vessels,  where  great  strength  Is  required  ;  for 
smaller  vessels,  the  inside  planking  is  omitted. 

The  claim  is,  1.  To  the  mode  described  of 
outer  and  inner  planking  with  wood  upon 
angle  iron  bars,  whether  such  bars  are  single 
angle  iron  bars,  or  ~f*  iron  bars.  2.  To  the 
mode  of  outer  planking  with  wood  upon  angle 
iron  bars,  and  secured  by  screw-bolt  fasten- 
ings as  described. 

John  Baptist  Fried  Wilhelm  Hei- 

MANN,  OP  LiUDGATR-H  ILL,  MERCHANT,  for 
improvements  in  the  manufacture  of  ropes  and 
cables.  Enrolment  Office,  September  8,  1841. 

These  improvements  relate  to  the  manu- 
facture of  such  wire  ropes  as  are  composed 
of  six  strands  laid  round  a  core,  each  strand 
being  composed  of  six  wires  laid  round  a 
core,  and  consist,  firstly,  in  the  employment 
of  swivels  for  preventing  the  twisting  of  the 
individual  wires.  These  swivels  are  attached 
to  a  tackle-board  at  one  end  of  the  rope- 
walk,  and  one  end  of  a  wire  attached  to  each 
swivel ;  the  other  ends  of  the  wires  are  fast- 
ened to  a  hook  at  the  end  of  an  iron  axis, 
which  passes  through  the  centre  of  a  tackle- 
board  at  the  other  end  of  the  rope-walk.  A 
rotary  motion  is  given  to  this  axis  by  means 
of  a  crank-handle,  in  order  to  twist  the  wires 
round  a  core  to  form  a  strand. 


Secondly,  in  an  improved  form  of  rest  or 
support  for  retaining  the  separate  wires,  and 
the  strands  of  wires,  in  a  circular  form,  and 
at  uniform  distances  from  each  other,  whilst 
being  laid.  The  single  rest  consists  of  an  upright 
wooden  stake,  having  three  cross  bars,  at  the 
extremities  of  which,  and  in  the  centre  of  the 
middle  one,  which  is  the  largest,  hooks  or 
open  rings  are  placed  in  a  circle  twenty  inches 
in  diameter,  to  receive  the  six  wires  and  the 
core.  When  six  strands  are  to  be  made  at 
the  same  time,  a  combination  of  three  rests 
is  used,  viz.,  a  single,  double,  and  treble  rest, 
which  together  form  six  circles,  each  twenty 
inches  in  diameter,  and  so  placed  that  each 
centre  ring  or  hook  is  equidistant  from  the 
other  centre  rings,  in  a  circle  which  is  fifty- 
two  inches  in  diameter. 

Thirdly,  in  the  application  of  tar,  or  other 
preservative  material,  with  which  the  cores 
are  saturated  before  laying  them  into  strands 
or  ropes,  in  order  to  prevent  oxidatiou  of  the 
wires. 

Fourthly,  in  a  mode  of  combining  ma- 
chinery so  as  to  form  longer  ropea  than 
usual,  which  consists  of  an  addition  to  the 
ordinary  machinery  of  two  framings,  the  one 
containing  tix  drums  placed  round  a  circle  ; 
the  other,  one  large  drum.  Six  strands  of 
the  usual  length  are  first  formed,  (the  wires 
being  left  of  different  lengths,)  and  are  wound 
on  the  six  drums,  being  fastened  firmly  near 
their  ends  to  the  axis  of  each  drum.  Other 
wires  are  then  joined  to  the  ends  of  the  first, 
their  other  ends  being  fastened  to  the  swivels 
of  a  tackle-board,  to  which  a  rotary  motion  is 
given,  and  tl.e  usual  process  of  making  the 
strands  is  repeated,  until  the  required  length 
is  obtained.  Six  strands  being  thus  formed 
and  wound  upon  the  six  drums,  they  are 
fastened  at  their  outer  ends  to  a  book  in  the 
centre  of  a  tackle-board,  and  the  rope  laid  as 
before,  nearly  up  to  the  drums  ;  it  is  then 
wound  upon  the  large  drum,  and  secured  just 
above  the  unfinished  part,  which  is  then  com- 
pleted. 

The  claim  is,  1 .  To  the  application  of 
swivels,  to  prevent  the  individual  wires  from 
being  twisted  in  themselves,  whilst  being 
laid  into  a  strand.  2.  To  the  improvements 
in  the  form  of  the  rests  or  supports  by  which 
the  separate  wires  and  the  strands  of  wires 
are  retaiucd  in  a  circular  form,  and  at  equal 
distances  from  each  other,  whilst  the  strands 
and  ropes  are  being  laid.  3.  To  the  appli- 
cation of  preservative  matters,  by  saturating 
the  cores  of  hemp  or  other  fibrous  material 
before  the  wires  are  wouod  thereon  in  form- 
ing strands,  and  before  the  strands  are  wouod 
thereon  in  forming  ropes  and  cables.  4.  To 
the  mode  of  combining  machinery  for  the  ma- 
nufacture of  wire  ropes  of  any  required  length. 

Thomas  Clark,  Professor  of  Che- 
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MtSTRY,  IN  MARISCHAL  COLLEGE,  UNI- 
VERSITY of  Aberdeen,  for  a  new  mode  of 
rendering  certain  waters,  (the  water  of  the 
Thames  being  amongst  the  number,)  less  impure 
and  less  hard,  for  the  supply  and  use  of  ma- 
nufactories, tillages,  towns,  and  cities.  En- 
rolment Office,  September  8,  1841. 

The  waters  to  which  this  discovery  is  ap- 
plicable may  be  distinguished  by  the  follow- 
ing indieations.  1.  The  water  must  indicate 
an  alkaline  action.  2.  On  boiling  the  water 
for  two  hours  in  a  glass  vessel,  under  ar- 
rangements which  will  allow  the  bulk  of  the 
steam  to  be  condensed  and  returned  back  to 
the  boiler,  a  powder  should  be  deposited  en- 
tirely, or  almost  entirely,  soluble  with  effer- 
vescence in  muriatic  acid.  3.  By  such  boil- 
ing, the  water  should  be  softened  to  an  ex- 
tent that  is  material  for  practical  purposes. 

The  present  invention  consists  in  mixing 
lime-water  with  the  water  to  be  purified,  in 
such  proportions  as  to  guard  against  any 
excess.  The  rule  given  for  ascertaining  these 
proportions  is,  to  measure  the  alkalinity  of 
both  waters,  and  to  use  them  in  the  inverse 
proportions  of  their  respective  degrees  of 
alkalinity.  Thus,  if  the  alkalinity  of  the 
water  to  be  purified  is  1 2j  degrees,  and  that 
of  the  lime-water  1 75  degrees  ;  then,  as  the 
alkalinity  of  the  lime-water  is  14  times 
greater  than  that  of  the  water  to  be  purified, 
1  measure  of  the  former  is  to  be  added  to  14 
measures  of  the  latter. 

John  William  Neale,  of  William- 
street,  Kt.nnington,  Engineer,  and 
Jacques  Edouard  Duyck,  op  Swan- 
stkrbt,  Old  Kent  Road,  Commission 
Agent,  for  certain  improvements  in  the  manu- 
facture of  vinegar,  and  in  the  apparatus  em- 
ployed therein. — Enrolment  Office,  September 
8,  1841. 

These  improvements  consist  in  the  manu- 
facture of  vinegar  from  beet-roots ;  these 
roots,  after  being  thoroughly  washed,  are  re- 
duced to  the  state  of  pulp  by  rasping.  A 
number  of  strong  cloth  bags  are  filled  with 
this  pulp  and  placed  in  a  press  with  a  board 
or  hurdle  between  them,  and  subjected  to  a 
powerful  pressure,  till  the  whole  of  the  sac- 
charine juice  is  extracted.  The  juice,  which 
will  vary  in  strength  from  about  7°  to  9°  of  the 
areometer,  is  to  be  reduced  to  5°  by  the  ad- 
dition of  water,  and  boiled ;  the  liquid  is  then 
removed  to  the  coolers.  On  the  temperature 
falling  to  60°  Fahr.,  the  wert  is  removed  to 
the  fermenting  vat,  and  half-a-gallou  of 
yeast  added  for  every  1 00  gallons  of  wort. 

When  the  fermentation  is  over,  the  liquor 
is  removed  to  the  acidifying  vessel,  which  is 
a  strong  vat  capable  of  holding  24,000  gal- 
lons ;  in  its  centre,  at  a  short  distance  above 
the  bottom,  there  is  a  perforated  rose*  com- 
municating by  a  pipe  with  a  blowing  machine, 


A  steam  worm  lies  at  the  bottom  of  the  vat, 
communicating  with  a  boiler,  and  furnished 
with  a  stop-cock,  the  other  end  of  the  worm 
being  open  to  the  atmosphere.  The  vat  is 
divided  into  several  compartments  by  perfo- 
rated diaphragms,  and  in  the  cover  of  the  vat 
there  is  a  valve  opening  upwards. 

Two  thousand  gallons  of  vinegar  are  first 
let  into  the  vat  to  serve  as  mother  to  an 
equal  quantity  of  fermented  wash,  which  is 
next  introduced,  with  a  little  yeast,  when 
acetous  fermentation  quickly  ensues.  Air  is 
then  forced  in  through  the  perforated  rose, 
which  in  its  passage  through  the  perforated 
diaphragms  enters  into  intimate  contact  with 
the  liquor,  imparting  a  portion  of  oxygen  to 
it,  and  expelling  the  carbonic  acid  gas  through 
the  valve  in  the  vat  cover.  When  the  tem- 
perature of  the  liquor  falls  below  70°  Fahr. 
steam  is  admitted  to  the  worm,  so  as  to 
maintain  the  temperature  constantly  betweeu 
70°  and  80.° 

In  a  few  days  the  liquid  will  be  converted 
into  vinegar,  when  4000  gallons  more  of 
fermented  wash  are  let  into  the  vat.  and  the 
process  continued  until  the  whole  8,000  gal- 
lons become  vinegar.  This  course  is  pur- 
sued until  the  vat  contains  24,000  gallons  of 
vinegar,  when  8000  gallons  are  drawn  off 
and  clarified,  and  replaced  with  8,000  gallons 
of  fresh  wash,  and  so  on  continuously. 

The  claim  is,  1.  To  the  improved  process 
and  apparatus  for  manufacturing  vinegar  from 
beet-roots. 

2.  The  process  and  apparatus  for  effecting 
and  maintaining  the  acetous  fermentation, 
and  all  such  modifications  of  the  same, 
wherein  the  acetous  fermentation  is  conducted 
by  the  combined  operations  of  an  air-forcing 
apparatus  and  steam-heat  applied  in  pipes  or 
vessels  within  the  acidifying  vessel,  whether 
the  process  of  conducting  the  acetous  fer- 
mentation be  applied  to  the  making  of  vine- 
gar from  beet-roots,  or  any  other  substances. 

3.  To  the  application  of  an  air-forcing 
apparatus  in  the  manufacture  of  vinegar,  or 
acetous  acid,  distinctly  considered  from  the 
other  part  of  the  apparatus. 

Richard  Lawrence  Sturtevant,  or 
No. 22,  Church-street,  Bethnal  Green, 
Soap  Manufacturer  for  improvements  in 
the  manufacture  of  soap. — Petty  Bag  Office, 
September  8,  1841. 

These  improvements  consist  in  manufactu- 
ring hard  soap  at  one  operation  in  the  ordi- 
nary boilers,  without  separation  of  lees,  or 
precipitation  of  niger,  which  is  effected  by 
using  some  or  all  of  the  following  ingredients, 
viz.,  cocoa-nut  oil,  palm  oil,  tallow  oil,  and 
potash  lees.  Also  the  muriates  of  soda  and 
potash. 

The  specific  gravity  of  the  lees  is  measured 
by  Beauml's  hydrometer,  at  a  temperature 
of  62°  Fahr, 
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The  following  is  the  mode  of  making  white 
soap :  2,072lbs.  of  cocoa. nut  oil,  (in  its  raw 
state,  or  deprived  of  its  rancidity  in  the 
manner  hereafter  noticed;)  I68lbs.  of  olive 
oil,  sweet  oil,  or  tallow ;  375  gals,  of  soda 
lees  at  24°,  and  60  gals,  of  potash  lees  at  20°, 
are  boiled  together  in  the  following  order  :  — 
The  cocoa-uut,  and  other  oil,  or  tallow,  are 
first  put  into  the  copper,  which  may  be  heated 
by  fire  or  steam;  10  gals,  of  the  soda  lees 
are  then  added,  and  the  mixture  allowed  to 
boil ;  the  remainder  of  the  soda  lees  is  added 
from  time  to  time  in  similar  quantities,  the 
mixture  being  kept  boiling.  In  about  ten 
minutes  after  the  whole  of  the  soda  leea  have 
been  put  into  the  copper,  about  84lbs.  of  muri- 
ate of  soda  or  potash  are  slowly  sprinkled  over 
its  surface,  and  the  mixture  boiled  for  half-an- 
hour,  when  the  fire  or  steam  is  withdrawn, 
and  the  soap  is  finished,  aod  is  to  be  cleansed 
or  framed,  when  cooled,  in  the  usual  way. 

A  hard  soap  for  fulling,  and  such  like  pur- 
poses, is  composed  of  the  following  ingre- 
dients, viz.,  l,792lbs.  of  cocoa-nut  oil; 
3361bs.  of  tallow ;  224lbs.  of  olive  oil;  1 12lbs. 
of  rape  oil,  or  of  colourless  palm  oil ;  400  gals, 
of  soda  lees  at  25°,  and  80  gals,  of  potash 
lees  at  20°. 

All  these  ingredients  being  put  into  the 
copper,  the  heat  is  applied,  and  the  operation 
conducted  as  above,  except  that  the  muriates 
of  soda  or  potash  are  not  used,  but  as  soon 
as  the  soap  is  made,  2,240lbs.  of  grained,  or 
cord  soap,  made  upon  the  old  plan,  is  added, 
and  the  mixture  boiled  until  the  two  soaps 
are  thoroughly  incorporated. 

To  remove  the  rancidity  of  cocoa-nut  oil, 

10  cwt.  of  it  is  boiled  in  a  wooden  vessel  by 
steam,  with  3lbs  of  sulphuric  acid,  or  6ibs. 
of  muriatic  acid.  Or  tbe  oil  is  boiled  alone 
for  a  sufficient  length  of  time  in  an  iron  pan, 
by  means  of  a  dry  heat. 

The  claim  is,  1.  To  the  making  of  hard 
soap  at  a  single  operation,  without  separation 
or  removal  of  lees,  or  precipitation  of  niger. 

2.  To  the  use  of  cocoa-nut  oil,  in  con- 
junction with  other  materials,  in  the  manner, 
and  for  the  purposes  described. 

3.  To  the  mode  of  depriving  cocoa-unt 

011  of  its  raocid  and  unpleasant  odour  by  the 
processes  described. 

4.  To  the  use  of  potash  lees  for  the  pur- 
pose of  improving  tbe  quality  and  appear- 
ance, nod  giviug  a  greater  tenacity  to  soap. 

5.  To  the  use  of  muriate  of  soda,  and  muri- 
ate of  potash,  for  the  purpose  of  giving 
greater  tenacity  and  harJucss  to  soap. 

6.  To  tbe  ascertainment  with  greater  fa- 
cility and  accuracy  of  the  quantities  aud 
proportions  of  alkaline  leei  requisite  to  be 
used  with  the  other  ingredients  in  the  manu- 
facture of  soap. 

7.  To  the  mode  of  making  a  fulling  soap, 


or  soap  for  manufacturing  purposes,  in  the 
manner  described. 

Andrew  M'Nab,  op  Paisley,  North 
Britain,  Engineer,  for  certain  improve- 
ments in  the  manufacture  of  bricks. — Enrol- 
ment  Office,  September  11,  1841. 

Two  openings  are  made  in  the  bottom  of 
the  pug  mill,  through  which  the  brick  earth 
is  alternately  forced  into  moulds  beneath  by 
the  inclined  blades  of  the  mill.  A  sliding 
frame  beneath  the  bottom  of  the  mill,  con- 
tains two  moulds,  so  nrranged,  that  whilst 
one  of  tbem  is  uoder  one  of  the  openings  in 
the  bottom  of  the  mill  receiving  the  clay,  the 
other  is  outside  the  mill  delivering  its  brick. 
The  bottom  of  each  mould  consists  of  a  pis- 
ton or  plunger,  which,  when  the  mould  lias 
arrived  outside  the  mill  by  the  movement  of 
the  frame,  forces  the  brick  up  ont  of  the 
mould,  when  it  is  removed  by  the  workman. 

To  give  motion  to  the  main-shaft  and  to 
the  mould  frame  and  pistons,  a  horizontal 
bevel. wheel  is  affixed  on  the  main- shaft, 
which  receives  motion  through  another  bevel- 
wheel  from  any  convenient  source ;  on  the 
upper  surface  of  the  former  wheel,  a  curved 
inclined  plate  is  fixed,  which  is  carried  by  the 
rotation  of  the  wheel  under  an  anti-friction 
roller  on  the  lower  end  of  the  stem  of  each 
piston,  which  it  raises.  On  the  upper  sur- 
face of  this  wheel  a  crank  pin  is  also  fixed, 
carrying  an  anti-friction  roller,  which,  at 
certain  parts  of  the  rotation  works  aguinst 
two  projections  on  the  mould  frame,  and 
moves  it  to  and  fro,  bringing  the  moulds  al- 
ternately  under  the  opening  in  the  bottom  of 
tht  mill. 

The  claim  is— -1 .  To  the  mode  of  applying 
a  sliding  frame  of  moulds  under  a  pug  mill, 
with  a  bottom,  in  which  are  formed  openings, 
to  correspond  with  such  moulds  ;  through 
which  openings  the  moulds  are  filled,  by  the 
revolution  of  the  knives,  or  blades  of  the 
pug  mill  as  described. 

2.  To  the  mode  of  moving  a  sliding  frame 
of  moulds,  aod  working  the  pistons,  or 
plungers  of  such  moulds  by  the  axis  of  the 
pug  mill,  passing  through  the  sliding  frame  of 
moulds,  and  by  means  of  the  bevel  cog-wheel, 
the  inclined  plane,  and  tbe  crank  pin. 

Intending  Patentees  are  informed  that 
they  may  be  supplied  gratis  with  Printed  In- 
structions, containing  every  particular  neces- 
sary for  thtir  safe  guidance,  by  application 
(post. paid)  to  this  Office,  where  is  kept  the 
only  Complete  Registry  of  Patents  Ex- 
tant (from  1617  to  the  present  time);  Pa- 
tents, both  British  and  Foreign,  solicited. 
Specifications  prepared  or  recited,  and  all  other 
Patent  business  transacted  with  economy  and 
despatch. 


Digitized  by  Google 


251 


WHITELAW    AND    8TIRRATT  8    PATENT  WATER-MLLL. 


Having  seen  several  accounts  from  time  to 
time  of  the  patent  Water  Mill,  invented  by 
Mr.  Whitelaw  of  Glasgow,  we  had  the  curi- 
osity a  few  days  ago,  of  visiting  tie  Cul- 
creuch  Cotton  Works,  Stirlingshire,  where 
one  of  the  patent  Water  Machines  has  re- 
cently been  erected.  The  Culcreuch  works 
are  six  stories  in  height,  nearly  200  feet  long, 
and  38  feet  wide  :  they  contain  above  20,000 
mule  spindles — several  hundred  throstle  spin- 
dles— with  other  machinery  requisite  for  such 
works.  Hitherto,  and  for  many-  years,  the 
works  were  propelled  by  two  huge  water- 
wheels,  upwards  of  30  feet  each  in  diameter,  one 
5  feet  in  breadth,  the  other  1 2  feet  in  breadth. 
These  wheels  made  about  four  revolutions 
per  minute  ;  they  were  supposed  equal  to 
about  60-horse  power,  aud  were  fitted  up  at 
an  expense,  perhaps,  of  not  less  than  £2,000, 
whereas  the  Patent  Machine  now  in  their 


place  is  only  nbout  9  feet  in  diameter,  yet  it 
is  equal  to  95-horse  power,  and  gives  sixty 
revolutions  per  minute,  and  the  entire  ex- 
pense of  fitting  it  up  is  only  about  £600! 
On  looking  at  it  revolving  at  the  bottom  of 
the  pit  in  which  the  supply  of  water  enters, 
the  first  impulse  is  that  of  astonishment,  that 
such  a  machine,  in  the  small  compass,  com- 
paratively, in  which  it  is  placed,  possesses 
such  gigantic  and  unerring  power.  The  ma- 
chine itself  resembles  a  large-bodied  tea 
snake  coiled  up,  and  making  its  angry  circum- 
locutory gyrations  in  a  boiling  surf,  yet  it  is 
attended  with  the  most  complete  safety  to 
the  vast  work  which  it  wields,  and  the  per- 
sons of  those  connected  with  it. 

We  nre  convinced  that  this  is  one  of  the 
most  remarkable  improvements  ever  made 
in  the  application  of  water  as  a  moving 
power. — Scotch  Reformer's  Gazelle. 
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791  T.  Wharton   Mi  ni.ituie  frame  back    3  years. 

792  K.  11.  Harwell   Stove   3 

793  E.  Hecley  and  Co   Paper  file    3 

794  R.  ltettie   Filter   ;   3 

795  T.  Humphries   Carpet   ..  ..  1 

796  O.  Caldecott   Collin  plate   3 

797  J.  II.  Drury,  and  W.  H.  Big- 

glcston   Thrashing  machine    3 

798  S.  Ackroyd   Fender   3 

799  J.  Hobson  and  Son   Scissors   3 

800  J.  and  J.  Walker   Gambroon    1 

801  S.  Ackroyd   Fcnd»r   3 

802  A.  Lap  worth   Carpet   ....   1 

803  II.  A.  Sanders   Envelope  •*•♦«*»  1 

804  W.  Blurton   Cheese  shelf  „  1 

805  S.  SutclilTe    Tray   1 

806  Nuttall  and  Holdcn    Button   „  3 

807  J.  Wilkie    Plough  mould  board   ~  3 

808,10  J.  and  T.  Edwards   Plate  »  1 

811  Ditto    Dish   1 

812  J.  Hall    Provision  case  knife    3 

813  The  Colebrook  Dale  Company...  Fender  ......  3 

814  Ditto    Stove   3 

815  Ditto    Fender    3 

816  Kitcley  and  Fawcett   Carpet    1 

817  T.Johnson    Plough-share   3 

818  8.  Ackroyd   Stove   3 

819  J.  Hodgers  and  Suns   Scissors   3 

820  T.  Nicholson,  and  II.  E.  Hoole..  Stove   3 

821  T.  Walker   Stove  ..   3 

822  The  Colebrookdale  Company  ...  Feudcr   •   3 

823  S.  Ackroyd   Stove   3 

824  W.  Hancock,  jun   Steel  pen  renovator   „...  3 

825,6    Mc  Michaels  and  Gritrson   Carpet   I 

827      J.  Dockrec   Gas-burner    1 

828,30  J.  Newcomb,  Sun,  and  Jones  ...  Carpet    1 

C.  A.  Jaquin   Waistcoat  band   3 

J.  and T.  Edwards   Plate    1 

T.  Hum   Guard  cleaner  fur  mincing  machines    3 

J.  Cemm  aud  A.  Hooper   Toast-rack    3 

J.  Yates   Fender    3 

Lea  and  Co   Carpet    1 

S.  Cuote   Com  stand   I 

Ditto   Drain   3 

S.  Mordan  and  Co   Pencil  3 

J.  Jones   Lamp  3 

J.  and  J.  Walker   Cautoon   •  • ...  1 


831 

832 
833 
f.:ti 

835 
836,7 
838 
839 
810 
841 
842 
843 
844 
845 
816 


•  ••••••••  MliMHIiUININWItNHIIM  •••••• 


S.  Ackroyd    Fender  ... 

F.  J.  H.  Muller   Shawl   1 

G.  R.  Elkington   Card   1 

J.  and  G.  H.  Humphries   Carpet   1 
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SUPPLEMENTARY  ACCOUNT  OP  THE  USE  OF  AUXILIARY  STEAM  POWER  ON  BOARD  THE 


41 


EARL  OF  HARDWICKE,"   AND  THE  "  VERNON  "  1 N  1)1  AMEN. 


BY  SAMUEL  SEAWARD,  M.  INST.  C.  K. 

The  advantage  of  the  employtneut  of  aux-     her  during  the  voyage 


iliary  steam  power,  on  board  large  sailing 
ships,  had  been  shown  by  the  author  in  a 
former  paper,  (p.  63)  it  was  now  further  ex- 
emplified by  the  result  of  the  recent  voyages 
of  the  Ea    of  Hardwicke,  and  the  Vernon. 

The  former  vessel,  of  1000  tons  burthen, 
with  one  engine  of  30  horse  power,  effected 
the  voyage  from  Portsmouth  to  Calcutta  in 
110  days,  a  much  longer  time  than  usual; 
but  still  with  an  advantage  of  29  days  over 
the  Scotia,  a  fine  vessel  of  800  tons,  which 
sailed  one  week  before  the  Hardwicke,  and 
arrived  22  days  after  her.  During  the  voy- 
age, the  Hardwicke  used  her  engine  364  hours, 
and  was  propelled  by  it  946  knots  ;  an  aver- 
age of  nearly  three  knots  per  hour ;  while  in 
a  calm,  with  the  ship  steady,  she  made  five 
knots  per  hour.  The  total  consumption  of 
fuel  was  90  tons. 

The  Vernon,  which  sailed  one  month  after 
the  Hardicicke,  made  her  passage  to  Calcutta 
in  97  days  ;  passed  the  Scotia,  and  arrived 
seven  days  before  her,  gaining  42  days  upon 


The  Vernon'1  s  con- 
sumption of  fuel  was  also  90  tons,  but  the 
copy  of  her  log  not  being  arrived,  the  num- 
ber of  hours  during  which  steam  was  used 
could  not  be  ascertained. 

The  India  steam-ship,  of  800  tons  bur- 
then, with  engines  of  300-horse  power,  had 
not  arrived  at  Calcutta,  although  she  had 
been  out  109  days,  so  that  the  Vernon,  with 
only  auxiliary  steam  power,  had  already 
gained  12  days  upon  her. 

The  comparison  between  the  advantages 
of  these  two  vessels,  in  point  of  expense,  is 
then  fully  entered  into,  and  shows  a  saving 
of  £3733,  in  favour  of  the  Vernon,  on  a 
single  voyage,  while  she  gained  at  least  12 
days  upon  the  India  in  point  of  time. 

This  communication  is  accompanied  by  a 
copy  of  the  log  of  the  Earl  of  Hardwicke, 
and  by  letters  from  the  captains  of  that  ship 
and  the  Vernon,  speaking  in  the  highest  terms 
of  the  assistance  of  the  steam  power  in  cer- 
tain parts  of  the  voyage.— Trans.  Inst,  of 
Civ.  Eng. 


LIST  OF  ENGLISH  PATENTS  GRANTED   BETWEEN  THE  24TH  OF  AUGUST  AND  22ND  OF 

SEPTEMBER,  1841. 

Joseph  Drew,  the  younger,  of  Saint  Peter's  Port, 
for  an  improved  method  of  cutting  and  rolling 
lozenges,  and  also  of  cutting  gun-wads,  wafers,  and 


Richard  Whitaker,  of  Cambridge,  machinist,  for 
improvements  in  cutting  the  edges  of  books,  and 
paper  for  other  purposes ;  and  in  impressing  orna- 
ments, letters,  and  figures  on  the  binding  of  books 
and  on  other  surfaces.   September  4  ;  six  months. 

Theophile  Antoine  Willhelme  Count  of  Hom- 

J>esch,  of  Mivart's  Hotel,  llrook-street,  Middlesex, 
or  improvements  in  obtaining  oils  and  other  pro- 
ducts from  bituminous  matters,  and  in  purifying  or 
rectifying  oils  obtained  from  such  matters.  Sep- 
tember 4 ;  six  months. 

John  Root,  of  Uuandron,  Leicester,  lace  glove 
manufacturer,  and  John  King,  of  Henor,  lace- 
maker,  for  certain  improvements  in  machinery  or 
apparatus  for  manufacturing  or  producing  figured 
or  ornamented  fabrics  in  warp  and  bobbin-net  lace 
machines.    September  4 ;  six  months. 

John  Grafton,  of  Cambridge,  civil  engineer,  for 
an  improved  method  of  manufacturing  gas.  Sep- 
tember 4 ;  two  months. 

Michael  Couplaml,  of  Pond  yard,  Southwark, 
mill  wright  and  engineer,  for  improvements  in  fur- 
naces.   September  4;  six  mouths. 

George  Wildes,  of  Coleman-street,  merchant,  for 
Improvements  in  the  manufacture  of  white  lead. 
(Being  a  communication.)  September  4  ;  six 
months. 

William  Hill  Darker,  senior,  and  William  Hill 
Darker,  junior,  both  of  Lambeth,  engineers,  and 
William  Wood,  of  Wiltou,  carpet  manufacturer,  for 
certain  improvements  in  looms  for  weaving.  Sep- 
tember 4 ;  six  months. 

Louis  Lachenal,  of  Titchfield-street,  Soho,  me- 
chanic, and  Antoine  Vieyrcs,  of  No.  40,  Pall-mall, 
watch-maker,  for  improvements  in  machinery  for 
cutting  cork.    September  4 ;  six  months. 

John  Jukes,  of  Lcwisham,  geutleinan,  for  im- 
provements in  furnaces  or  fire-places.  September 
6;  six  months. 

Pierre  Pelletan,  of  St.  Paul's  Church-ynnl,  pro- 
fessor of  medicine,  for  improvements  in  propelling 
fluids  and  vessels.  September  6;  six  months. 


all  other  similar  substances,  by  means  of  a  certain 
machine  designed  by  him,  and  constructed  by 
divers  metals  and  woods.  September  6  ;  six 
months. 

Luke  Herbert,  of  No.  12,  Staple's-inn,  London, 
for  certain  improvements  in  apparatus  and  metals 
used  in  the  manufacture  of  gas  for  illumination ; 
also  improvements  in  the  apparatus  for  burning 
the  same.  (Hcing  a  communication.)  September 
8;  six  months. 

Richard  Else,  of  Gray's-inn,  esquire,  for  certain 
improvements  in  machinery  or  apparatus  for  forc- 
ing and  raising  water  and  other  fluids.  September 
8 ;  six  months. 

William  Fairbairn,  of  Millwall,  Poplar,  engineer, 
for  certain  improvements  in  the  construction  and 
arrangement  of  steam-engines.  September  8;  six 
months. 

Joseph  Cooke  Grant,  of  Stamford,  ironmonger 
and  agricultural  implement  maker,  for  improve- 
ments in  horse-rakes  and  hoes.  Septembers;  six 
months. 

Nathaniel  Card,  of  Manchester,  candle-wick- 
maker,  for  certain  improvements  in  the  manufac- 
ture of  w  icks  for  candles,  lamps,  or  other  similar 
purposes,  and  in  the  apparatus  connected  there- 
with.   Septembers;  six  months.. 

James  Tliorburn,  of  Manchester,  machinist,  for 
certain  improvements  in  machinery  fur  producing 
knitted  fabrics.   Septembers;  six  months. 

Miles  Berry,  of  Chancery- lane,  civil  engineer,  for 
a  new  or  improved  method  or  means  of,  and  appa- 
ratus for,  cleansing  typographical  characters  or 
forms  of  type,  after  being  used  in  printing.  (Being 
a  communication.)   Septembers;  six  months. 

Oglethorpe  Wakelin  Barratt,  of  Birmingham, 
metal -gilder,  for  certain  improvements  in  the  pre- 
cipitation or  deposition  of  metals.  September  8 ; 
six  months. 
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Joseph  Garnett,  of  Has'ingden,  dyer,  aod  John 
Mason,  of  Rochda^,  .mvtyna-maker,  tbr  certain 
improvement  j  in  much  in  erf  or  apparatus'  em  ployed 
in  the  manufacture  of  yarns  and  cloth,  and  are  also 
in  possession  of  ceruln  improvement*  applicable  to 
the  aajne.  ( Being  partly  a  communication.)  Sep- 
tember 8 ;  six  month*. 

Edward  Loos  de  Schelcstadt,  engineer  and  che- 
mist, aud  Eticnne  Sterlingne,  tanner,  of  Regent's- 
square,  in  the  county  of  Middlesex,  for  certain  new 
or  improved  machinery  or  apparatus  and  process 
for  tanning  skins  or  hides,  and  preparing  or  operat- 
ing upon  vegetable  and  other  substances.  Septem- 
ber 8;  six  months. 

George  Mannerlng,  of  Dover,  plumber,  and  Henry 
Harrison,  of  Ashford,  plumber,  for  certain  improve- 
ments in  the  means  of  raising  water  and  other 
liquids.   September  8 ;  six  mouths. 

Alphonse  Rene  Le  Mire  de  Normandy,  of  Red- 
cross-square,  Cripuletfate,  doctor  of  medicine,  for 
certain  improvements  in  the  manufacture  of  soap. 
Septembers;  six  months. 

William  Crosskill,  of  Beverley,  iron -founder  and 
engineer,  for  improvements  in  machinery  for  roll- 
ing and  crushing  land,  and  in  machinery  to  be  used 
in  the  culture  of  land.   September  9 ;  six  months. 

William  Hickling  Bennett,  of  Ravensbourno 
Wood-mills,  Deptford,  gentleman,  for  improve- 
ments in  machinery  for  cutting  wood,  and  in  ap- 
paratus connected  therewith,  part  of  which  may  be 
applied  to  other  purposes.  September  9;  six 
months. 

Charles  Louis  Stanislas  Baron  Heurteloup,  of 
Albany-street,  Regcnt's-park,  for  an  improved  ma- 
nufacture of  continuous  priming  for,  and  improved 
mechanism  for  the  application  of  the  same  to,  cer- 
tain descriptions  of  fire-arms.  September  9;  six 
months. 

Conrad  Frederick  Stoltmeyer,  of  Golden-terrace, 
Barnsbury-road,  Islington,  merchant,  for  certain 
improvements  in  obtaining  and  npplying  motive 
power  by  means  of  winds  aud  waves,  for  propelling 
vessels  on  water,  and  driving  other  machinery. 
September  17  ;  six  months. 

William  Newton,  of  Chancery-lane,  civil  en- 
gineer, for  improved  machinery  for  manufacturing 
Jelts  or  felted  cloths.   September  20;  six  months. 

Joseph  Hulme,  of  Manchester,  engineer,  for  cer- 
tain improvements  in  machinery  or  apparatus  for 
grinding,  sharpening,  or  setting  the  teeth  of  cards, 
or  other  similar  apparatus  employed  for  carding  or 
operating  upon  cotton,  wool,  or  other  fibrous  sub- 
stances.  September  20;  six  months. 

Thomas  Huckvale,  of  Over  Norton,  Oxford, 
farmer,  for  improvements  in  horse-hoes,  and  in  ap- 
paratus for  treating  and  dressing  turnips,  to  pre- 
serve them  from  insects,  and  promote  their  growth. 
September  20;  six  months. 

Alfred  Eiani,  of  Huddersfield,  surgical  instru- 
ment maker,  for  improvements  in  apparatus  or  in- 
struments for  the  relief  and  cure  of  procedencia 
and  prolapsus  uteri.   September  20;  six  months. 

Luke  Hebcrt,  of  Birmingham,  for  improvements 
in  machinery  for  fulling  woollen  cloth.  (Being  a 
communication.)   September  20;  six  months. 

William  Charlton  Forster,  of  Bartholomew  Close, 
Gent.,  for  a  material,  or  compound  of  material,  not 
hitherto  so  used  for  preventing  damp  rising  In 
walls,  and  for  freeing  walls  from  damp,  which  ma- 
terial, or  compound  of  material,  can  be  applied  to 
other  purposes.  September  20;  six  months. 

Francois  Marie  Agathe  Dez  Maurel,  of  Newing- 
ton  Terrace,  Surrey,  lor  an  improved  Buckle.  Sep- 
tember 20;  six  months.   (Being  a  communication.) 

George  Shillilecr,  of  Milton-street,  Euston 
Square,  carriage  builder,  for  improvements  in  the 
construction  of  hearses,  mourning  and  other  car- 
riages.   September  20 ;  six  months. 

William  Bush,  of  Deptford,  engineer,  for  im- 


provements in  the  mc&ns.of,  and  in  the  apparatus 
tor,  building  and  workmg  under  water.  Septem- 
ber il ;  six  months*.  *  *  *  v 

Comte  Melano  de  Calcina,  of  Nassau-street,  Soho, 
for  improvement*  in  paving  or  covering  roads,  and 
other  ways,  or  surfaces.  Sept.  21 ;  six  months,  >  / 

Edward  Emauuel  Perkins,  of  Weston  Hill,'  Nor- 
wood, Gent.,  for  improvements  in  the  manufacture 
of  soap.   September  21 ;  six  months. 

John  Duncan,  of  Great  George-street,  Westmin- 
ster, Gent.,  for  improvements  in  machinery/ for 
driving  piles.   September  21 ;  six  months. 

Henry  Bessemer,  of  Baxted  House,  Saint  Pan- 
eras,  engineer,  and  Charles  Louis  Schonberg,  of 
Sid  mouth  Place,  Gray's  Inn  Lane  Road, .  artist,  for 
improvements  in  the  manufacture  of  certain  glass. 
September  23 ;  six  months. 

George  Scott,  of  Louth,  miller,  for  certain  im- 
provements in  flour  mills.     September  23;  six 


James  Whitelaw,  engineer,  of  Glasgow, 
James  Stirratt,  manufacturer,  of  Paisley,  Renfrew, 
for  improvements  in  rotary  machines  to  be  worked 
by  water.  September  23 ;  six  i 


NOTES  AMD  NOTICES. 

Steam  Navigation  of  the  Nile.  —  A  new  iron 
steamer,  called  the  Cairo,  has  just  been  launched 
from  the  building-yard  of  Messrs.  Ditchburn  and 
Mare,  which  is  intended  to  convey  passenger*  and 
luggage  to  and  from  various  places  on  the  banks  of 
the  Nile.  She  is  propelled  by  two  oscillating  en- 
gines of  lG-horse  power  each,  made  by  Messrs. 
Pcnn  and  Sons,  of  Greenwich,  and  her  draught  of 
water  is  only  two  feet.  It  is  expected  that  she  will 
realise  an  average  speed  of  15  miles  an  hour. 

Captain  Smith's  Paddle-wheel  Life-boats,  (de- 
scribed in  Meeh.  Mag.,  No.  843  )  are,  we  are  happy 
to  observe,  coming  rapidly  into  general  use.  Seven 
steamers  are  already  at  sea  equipped  with  them, 
and  seventeen  others  arc  now  fitting.  Captain  Pea- 
cock, the  commander  of  the  Peru  steam-packet, 
writes  from  the  Pacific,  that  "  it  was  only  by  means 
of  one  of  these  boats  he  wa3  able  to  communicate, 
through  a  heavy  surf,  with  shore  at  lie;  no  other 
boat  would  live,  and  though  his  paddle-boat  was 
only  25  feet  long,  he  was  yet  able  to  land  11  pas- 
sengers and  7  tons  of  goods,  in  the  night  time,  with 
all  the  facility  of  a  first-rate  Massulah  boat." 

Thames  Steamers. — The  \\  atennen's  Steam  Packet 
Company  have  contracted  with  Messrs.  Ditchburn 
aud  Co.  and  Messrs.  Peiiu  and  Son,  for  five  new 
vessels  of  the  same  size  and  description  as  the 
Cairo,  (mentioned  in  the  preceding  notice,)  to  be  in 
readiness  by  Easter  Monday. 

BLajcland's  propeller. — The  correspondent  who 
favoured  us  with  the  notice  of  this  new  propeller, 
inserted  in  No.  944,  informs  us  that  he  Was  mis- 
taken in  stating  that  it  had  been  actually  applied 
to  the  Stviftture — an  erior  into  which  he  was  be- 
trayed from  misconceiving  the  scope  of  a  letter 
he  had  received  on  the  subject."  An  accurate  trial 
of  the  speed  of  the  Siri/tsure  was  made  on'the  18th 
of  August  last,  preparatory  to  the  removal  of  her 
paddle- wheels,  and  the  substitution  of  Mr.  Blax- 
land's  propeller ;  but  the  substitution  has-  not  yet 
actually  taken  place. 

Coffee  Drinkers,  who  study  at  once  to  please  the 
palate  and  save  the  pocket,  should  make  a  trial  of 
a  new  preparation  which  has  recently  ma^nlf  ap- 
pearance, under  the  quaint  name  of  £tt/Mo£^rVi£an 
extract  of  chiccory,  prepared  by  a  peculiar  process, 
patented  by  a  Mr.  Handford,  and  when  mixed  with 
coffee,  in  the  proportion  of  about  two  to  thiee,  yields 
a  beverage  greatly  superior  in  richness  and  flavour 
to  any  made  from  coffee  alone,  not  excepting  even 
the  lest  Mocha  or  Bourbon. 
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ROBINSON'S  PATENT  SUGAR  MILLS. 


In  a  Memoir  recently  presented  to 
the  Academy  of  Sciences  at  Paris,  by 
M.  G.  P61igot,  it  was  demonstrated  that 
the  constituent  parts  of  the  Sugar-cane, 
of  the  species  called  Otaheite,  are  90 
per  cent,  of  juice,  and  10  per  cent,  of 
fibrous  or  woody  matter. 

At  any  period,  researches,  the  ob- 
ject of  which  would  be  to  determine 
with  exactness  the  different  quantities 
or  proportions  of  the  component  parts 
of  the  Sugar-cane,  would  have  com- 
manded in  a  special  manner  the  atten- 
tion of  that  part  of  the  public  interested 
in  such  inquiry ;  but  at  the  present  time 
they  acquire  a  new  degree  of  interest 
by  the  circumstances  in  which  we  are 
placed. 

M.  P61igot  therefore  deserves  com- 
mendation for  having  undertaken  these 
researches,  and  the  more  so,  as  he  has 
been  able  to  rectify  some  very  material 
errors  in  the  important  art  of  extract- 
ing sugar  from  the  cane.  The  authors 
who  had  hitherto  studied  the  analysis 
of  the  Sugar-cane  juice  considered  it  as 
water  holding  in  solution  sugar,  gum, 
albumina,  mucilaginous  matter,  a  kind 
of  soapy  substance,  acids,  and  divers 
salts  ;  according  to  their  notions  it  was 
a  liquid  of  a  very  compound  nature,  and 
from  thence  they  inferred  that  it  was 
so  difficult  to  extract  the  sugar  from  it. 
M.  Peligot,  on  the  contrary,  proves  that 
the  juice  of  the  Sugar-cane,when  filter- 
ed, is  composed  simply  of  four  parts  of 
water  and  one  of  crystallizable  sugar; 
that  it  is  nothing  but  sweetened  or  sugar- 
ed water,  or  at  least  that  the  other 
saline  or  organic  substances  which  are 
found  therein  do  not  exceed  17  parts  in 
1000  by  weight. 

By  the  sugar  mills  ordinarily  em- 
ployed to  express  the  juice,  the  quan- 
tity obtained  only  averages  from  45  to 
55  per  cent.  It  is  true,  that  some  canes 
may  contain  less  than  the  above  pro- 
portion of  juice,  and  that  in  some  few- 
cases  better  resultsmay  be  obtained  from 
the  mills;  but  it  is  admitted  on  all  hands, 
that  the  general  result  is  very  much 
below  what  it  ought  to  be.  A  large 
proportion  of  the  saccharine  juice  re- 
mains in  the  canes  after  the  present 
operation,  which  is  lost  to  the  manu- 
facturer, or  only  goes  to  increase  the 
combustible  character  of  the  canes 
when  used  as  fuel. 


Nor  is  the  deficiency  of  production 
the  only  defect  of  the  present  sugar 
mills ;  those  persons  who  have  had  any 
experience  in  the  colonial  sugar  ma- 
nufactures, know  full  well  the  loss  and 
annoyance  which  continually  arise  from 
the  frequent  breakage  of  the  machinery* 

To  our  readers  it  may  be  observed,, 
that  owing  to  the  carelessness  of  the 
parties  employed,  and  the  imperfection 
of  the  machinery,  breakage  is  a  com- 
mon accident,  and  one  which,  from  the 
very  inadequate  means  of  repair  to  be 
met  with  in  the  colonies,  frequently 
causes  the  loss  of  the  "  crop"  or  entire 
year's  labour  and  expenditure  of  the 
planter. 

"With  a  view  to  remedy  both  these 
defects,  an  arrangement  of  machinery 
is  proposed  to  be  substituted  for  that 
heretofore  used,  the  joint  invention  of 
a  planter  of  twenty  years'  experience,, 
and  present  eminence,  and  of  an  engi- 
neer of  talent  and  application,  resident 
in  a  British  sugar  colony  during  the 
last  five  years.  The  details  have  been 
erfected  here,  and  the  invention  has 
een  patented  in  England/  France, 
and  their  dependencies  and  plantations 
abroad,  and  is  in  process  of  being  se- 
cured by  patent  in  all  the  sugar-pro- 
ducing countries  and  colonies. 

Fig.  1,  of  the  engravings  on  our  front 
page,  is  a  side  elevation  of  this  patent 
Sugar  Cane  Mill,  No.  1,  and  feed  appa- 
ratus complete,  with  one  side  frame 
removed  for  distinctness.  In  this  ar- 
rangement it  will  be  seen  that  the  canes 
are  subjected  to  three  pressures,  by 
which  the  whole,  or  nearly  the  whole, 
of  the  juice  is  expected  to  be  expressed; 
its  extraction  being  still  farther  assisted 
by  the  application  of  a  jet  of  boiling 
water,  or  of  steam,  being  thrown  upon 
the  canes  previous  to  their  entering 
between  the  third  pair  of  rollers. 

Fig.  2  is  a  side  elevation  of  a  patent 
Sugar  Cane  Mill,  No.  2,  with  its  end- 
less band  for  feeding  the  canes  to  the 
rollers.  (One  side  frame  being  again 
omitted.) 

These  engravings,  although  represent- 
ing but  imperfectly  two  modifications 
of  the  machines,  will  give  a  better  idea 
of  them  than  any  lengthened  description. 
It  will  be  at  once  perceived  by  persons 

•  Vide  abstract  of  specification  of  page  446  of 
our  931at  Number. 
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having  an  acquaintance  with  the  sub- 
ject, that  there  is  nothing  complex  or 
experimental  in  the  new  mill,  and  that 
it  is  adapted  to  operate  more  effectively 
than  the  common  one. 

The  distinguishing  peculiarities  of 
the  new  mill,  and  the  advantages 
claimed  for  it  by  its  ingenious  paten- 
tees are  as  follows: — 

1st.  That  the  canes  are  fed  into  the 
mill,  or,  in  other  words,  put  between 
the  pressing  cylinders  by  an  apparatus 
or  machine,  attached  to  and  worked 
by  the  mill  itself,  by  means  of  which 
they  are  supplied  regularly,  evenly, 
and  lengthwise;  instead  of  "being  fed 
in  by  the  hands  of  the  attendant 
blacks  intermittingly  and  in  nnstratified 
bunches,  now  too  little  and  then  too 
much,  which  has  the  double  disad- 
vantage of  hindering  the  action  of  the 
cylinders  upon  a  portion  of  the  cnnes 
passing  through,  and  of  severely  strain- 
ing the  machinery. 

2nd.  The  canes  undergo  three  dis- 
tinct and  consecutive  pressings,  at  each 
of  which  the  juice  expressed  is  sepa- 
rated from  them  by  being  thrown  back, 
while  in  the  common  mill  the  canes  are 
subjected  to  but  two  pressings,  at  the 
first  of  which  the  expressed  juice  is 
thrown  forwards  with  the  canes,  and 
but  very  partially  separated  from  them, 
leaving  nearly  the  whole  to  be  sepa- 
rated at  the  second  pressing,  which,  as 
sh  own  above,  fails  in  obtaining  the 
juice  to  a  great  extent. 

3rd.  The  pressing  cylinders  or  rolls 
are  tied  or  held  to  each  other  by  mal- 
leable iron  straps  or  bars,  which  relieve 
the  cast  iron  side-frames  from  the  great 
strain  they  are  subject  to  in  mills  of  the 
usual  construction.  Should  any  of  these 
straps  beak,  they  are  easily  and  prompt- 
ly replaced.  B. 


THE  CRANE.— REPLY  OP  M.  TO  R.  W.  T. 

Sir, — There  will  not  be  much  difficulty 
in  satisfying  your  correspondent  R.W.  T., 
(see  p.  100,)  that  my  experiments  de- 
scribed iu  a  former  paper  are  not  foreign 
to  the  point  at  issue,  in  the  controversy 
relative  to  the  loss  of  power  iu  the 
crank. 

The  work  performed  by  the  motion  of 
the  two  weights  of  56  and  28  pounds 
moving  over  a  space  of  6  inches,  is  re- 
presented by  the  number  224,  the  power 


expended  being  50  lbs.  Moving  over  a 
space  of  4  inches,  it  would  be  represented 
by  200.  The  work  performed  in  the  ex- 
periment when  37$  lbs.  was  in  motion  is 
represented  by  the  number  149.  The 
space  passed  over  being  4  inches,  and 
the  power  expended  being  200,  as  before, 
the  discrepancy  between  these  numbers 
your  correspondent  does  not  think  extra- 
ordinary, but  asks  with  great  simplicity 
— did  1  expect  an  increase  of  power  in 
the  crank,  in  the  latter  part  of  its  action, 
in  the  ratio  of  28  to  37,  because  in  the 
former  part  1  diminished  its  task  in  the 
ratio  of  56  to  37  ?  I  assure  him  I  ex- 
pected no  increase  of  power  in  the  crank 
from  these  causes,»but  I  did  expect  that 
the  increased  momentum  given  to  the 
smaller  weight  of  the  two,  was  no  loss  of 

{)ower  caused  by  the  combined  effects  of 
riction,  and  that  the  shifting  leverage, 
would  have  caused  it  to  pass  over  6  inches, 
so  as  to  have  the  same  amount  of  work  re- 
presented by  the  number  224,  which  was 
done  in  the  former  experiment.  This 
reasoning  will  be  made  more  satisfactory 
by  the  following  experiment.  I  removed 
the  cross-bar  from  the  table  on  which 
these  experiments  were  performed,  and 
put  the  weight  of  87  lbs.  on  the  board  k% 
and  I  attached  the  cord  which  passed 
from  this  board  k  along  the  table  and 
down  the  pulley,  to  one  end  of  a  short 
lever  of  the  third  order,  fixed  under  the 
table :  I  put  the  weight  of  50  lbs.  on  this 
lever,  in  such  a  position,  that  a  motion  of 
4  inches  given  to  this  weight  or  power 
would  cause  the  end  of  this  lever,  to 
which  the  line  aforesaid  was  attached,  to 
move  6  inches,  by  drawing  back  the  board 
k,  with  the  weight  of  37  lbs.  thereon,  a  few 
inches.  As  before,  this  board  and  weight 
was  moved  over  a  space  of  G  inches  ;  in 
other  word?,  the  board  and  weight,  when 
put  in  motion  by  means  of  a  shifting 
leverage,  would  not  pass  over  more  than 
4  inches,  although  the  same  power  was 
made  use  of  and  expended ;  but  when  the 
action  on  it  was  constant,  it  moved  6 
inches,  or  showed  a  gain  of  50  per  cent, 
in  power. 

Now,  as  no  loss  of  power,  in  the  opi- 
nion of  your  correspondent,  took  place 
when  the  body  moved  over  4  inches,  in 
the  first  instance,  and  yet  with  the  same 
expenditure  of  power  I  made  it  move 
over  6  inches,  I  think  I  am  entitled  to  a 
reward  from  the  perpetual  motion  seekers, 
for  having  demonstrated  that  a  given 
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power  can  be  considerably  increased  me- 
chanically :  but  I  leave  all  the  merit  and 
profit  of  the  discovery  to  your  corre- 
spondent. 

Your  correspondent  has  detected  an  error 
in  my  experiments,  and  it  is  a  satisfaction 
to  me  to  rind  that  he  can  sufficiently  un- 
derstand my  description,  to  enable  him 
to  do  so ;  and  that  it  is  only  when  he 
finds  a  difficulty  in  refuting  my  argu- 
ments or  facts,  that  he  finds  it  more  con- 
venient to  appear  not  to  understand  me. 

Although  it  is  an  elementary  principle 
in  mechanics,  that  increase  of  surface,  the 
weight  remaining  the  same,  will  not  cause 
increase  of  friction,  nevertheless,  such  is 
not  the  case  in  these  experiments;  for 
when  I  put  the  second  board  on  the  top 
of  the  board  k,  I  should  have  removed, 
as  much  as  possible,  all  friction  between 
the  upper  side  of  the  board  k  and  this 
upper  board.  I  accordingly  performed 
the  experiment  a  second  time,  and  re- 
moved as  much  as  possible,  (by  means  of 
smooth  surfaces  and  friction  rollers,)  of  the 
friction  between  these  boards,  leaving  the 
friction  between  the  table  and  the  board 
k  the  same  as  before,  (the  table  having 
the  cross-bar  and  all  the  arrangements  as 
in  the  experiments  described  in  my  first 
letter.)  i  put  the  weight  of  37£  lbs.  on 
the  upper  board,  and  putting  50  lbs.  in 
the  scale  under  the  table,  the  board  k  was 
moved  over  a  space  of  3  inches.  It  will 
be  readily  conceived,  that  the  want  of 
momentum  in  the  board  k  was  the  cause 
it  would  not  move  the  4  inches,  and  I 
was  now  anxious  to  remove,  also,  any  ef- 
fects from  the  action  of  momentum  in  the 
power  made  use  of ;  and  the  result  of  my 
experiments  in  doing  so  will  satisfy  not 
ouly  jour  correspondent,  R.  W.,  I  am 
inclined  to  think,  but  all  other  unbelievers 
in  the  loss  of  power  in  the  crank,  that  the 
Iops  actually  Ukes  place,  without  the  ne- 
cessity of  showing  what  becomes  of  this 
loss— an  inquiry  which  seems  to  be  a  fa- 
vourite with  some  gentlemen,  but  which 
I  do  not  see  any  necessity  of  pursuing  on 
the  present  occasion. 

I  request  the  particular  attention  of 
your  correspondent  to  the  following  ex- 
periment ;  and  also  of  those  persons  who 
-are  endeavouring  to  account  for  the  su- 
periority of  the  Cornish  engines  in  every 
way  but  the  only  feasible  manner  it  is 
likely  be  discovered. 

I  removed  the  lever  and  scale  from 
under  the  table,  and,  in  place  of  making 


use  of  the  weight  or  power  of  50  lbs.,  I 
contrived  a  spring  and  lever  of  such  a 
force  as  would  be  equivalent  to  that 
weight ;  and  I  tested  the  accuracy  of  its 
strength  by  making  the  weights  of  56tb*. 
and  28  lbs.  be  moved  over  the  spaces  of 
2  inches  and  4  inches  respectively,  when 
the  cross-bar  was  made  use  of,  as  in  the 
first  experiments  described.  I  now  re- 
moved the  two  weights  of  56  lbs.  and 
28  lbs,  and  placing  the  second  board  on 
the  board  £,  making  use  of  the  friction- 
rollers,  and  putting  the  weight  of  37|tbs. 
on  that  board,  I  brought  the  board  k  two 
inches  back  from  the  line  marked  on  the 
table,  and  found  that  it  would  not  move 
more  than  2  inches  up  to  the  time  the 
cross-bar  came  to  the  stop.  There  was 
no  momentum,  either  from  the  weight  or 
from  the  power,  to  cause  it  to  move  past 
the  line  marked  on  the  table.  1  now  re- 
moved the  cross-bar,  and  arranged  the 
table  as  in  the  experiments  described 
where  the  shifting  leverage  was  not  re- 
quired ;  and  fastening  the  spring  and 
lever  to  the  short  lever  before  described, 
in  a  similar  manner  as  I  applied  the  oOlbs. 
weight  to  that  lever,  and  1  found  that  the 
board  k  was  moved  over  a  space  of  6 
inches.  I  considered  this  experiment 
quite  conclusive ;  and  I  will  defy  your 
correspondent,  or  any  other  person,  to 
controvert  or  to  demonstrate  that  either 
the  reasoning  or  facts  given  are  er- 
roneous. 

There  has  been  an  attempt  made  to 
account  for  the  superiority  of  the  Cornish 
engines  by  Mr.  Parkes,  and  others,  on 
the  idea  that  steam  has  a  certain  degree 
of  momentum,  and  it  is  contended  that 
this  may,  to  some  extent,  be  a  cause  of 
their  success;  but  the  experiment  I  have 
just  described  demonstrates,  in  the  most 
satisfactory  manner,  that  the  want  of  mo- 
mentum is  a  serious  cause  of  loss  of  power 
in  the  crank,  in  place  of  its  being  the 
cause  of  power  in  the  other  engines. 

There  is  a  loss  of  power  in  crank  en- 
gines, caused  (if  none  of  the  other  causes 
mentioned  interfered)  by  the  uniform 
motion  of  the  fly-wheel,  which  t  believe 
has  never  been  noticed,  but  I  have  not 
space  ut  present  to  go  into  the  parti- 
culars; and  I  think  1  have  given  your 
correspondent  sufficient  to  do,  in  leaving 
him  to  dispose  of  the  experiments  I  have 
related. 

I  am,  Sir,  &c, 
M. 
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P.S. — An  Aberdeen  correspondent, 
who  signs  himself  "  A  Mechanic,"  at  p. 
439,  has  inadvertently  thrown  a  light  on 
this  subject,  which  is  not  unworthy  of 
notice:  not  that  his  arguments  are  novel, 
or  conclusive  in  the  matter,  but  that  they 
exemplify  in  a  striking  manner  the  argu- 
ments made  use  of  by  other  writers ;  and 
particularly  that  writer  in  the  Encyclo- 
paedia, whom  you,  Mr.  Editor,  were  one 
time  so  much  enamoured  of,  and  other 
persons  who  make  nice  distinctions  be* 
tween  loss  of  power  and  loss  of  effect, 
without  showing  where  the  distinction 
applies.    This  writer  describes  two  ex- 
periments made  with  a  steam-engine,  one 
with  a  crank,  the  other  without  one,  and 
he  admits  the  crank  engine  did  not  do 
more  than  one  half  the  work  which  the 
other  engine  performed  ;  but,  says  your 
correspondent,  "  inasmuch  as  one  engine 
must  have  consumed  double  the  quantity 
of  steam,  in  consequence  of  consuming  it 
in  the  proportion  of  the  speed  of  the 
piston-rod,  it  cannot  be  said  that  one  en- 
gine had  any  superiority  over  the  other.** 
Now,  both  these  engines  must  have  been 
working  up  to  their  full  power,  and  in 
both  experiments  consuming  equal  quan- 
tities of  coal,  otherwise  the  experiment 
was  not  a  fair  one ;  but  it  must  be  as- 
yomed  this  was  the  case,  else  why  report 
it  without  stating  the  whole  truth  ?  Then 
if  there  be  no  variation  in  the  quantities 
of  coal  consumed,  what  is  it  to  the  prec- 
ecal, or  even  to  the  theoretical  mechanist, 
(except  as  a  matter  of  curiosity,)  whether 
there  be  more  steam  consumed  by  one 
engine  than  by  the  other  ?    And  is  not 
the  decided  superiority  of  the  engine 
without  the  crank  thereby  established  ? 
But  is  not  the  same  fact  demonstrated 
every  day  before  our  eyes,  on  a  magni- 
ficent scale,  by  the  Cornwall  engines  ? 
Although  the  arguments  made  use  of  by 
this  writer  may  appear,  in  the  point  of 
view  here  taken,  so  very  ridiculous,  they 
are  not  one  bit  more  so  than  the  argu- 
ments made  use  of  as  alluded  to  above  by 
the  other  writers  ;  but  the  mathematicians 
have  thrown  something  like  a  spell  over 
people,  which  prevents  them  occasionally 
»om  making  use  of  their  common  sense 
m  inquiries  of  this  nature.    The  very 
aMe  critique  in  your  publication,  p.  147, 
°p  Mr.  Russell's*  work  on  the  steam- en- 
gine shows  that  he  dreaded  to  compro- 
mise (I  might  almost  say)  his  professional 
character  by  touching  on  the  subject,  in 
0De  of  decidedly  the  most  important 


points  connected  with  this  wonderful  en- 
gine. The  mathematician  has  in  this 
instance,  as  I  said  before  his  class  have 
often  done,  thrown  a  spell  over  some  of 
our  roost  intelligent  philosophers.  Had 
not  Drummond  questioned  the  demon- 
strations of  that  prince  of  mathematicians, 
(which  he  may  justly  be  called,  when  we 
consider  the  age  in  which  he  lived,)  Sir 
Isaac  Newton,  and  relied  on  his  own  sa- 
gacity and  powers  of  research,  we  would 
not  probably  at  this  day  have  at  our 
command  that  beautiful  and  useful  instru- 
ment the  achromatic  telescope — a  fact 
which  should  of  itself  induce  us  to  be 
cautious  how  we  place  implicit  confidence 
in  writers,  when  their  opinions,  or  de- 
monstrations if  you  will,  clash  with  the 
works  of  nature. 

I  am,  Sir,  &c, 

M. 


THE  NEW  "THEORY  OP  THE  UNIVERSE.'* 

Sir, — I  hope  that  you  will  have  the 
goodness  to  insert  the  following  obser- 
vation on  heat  and  cold,  relative  to  the 
"  New  Theory  of  the  Universe."— All 
bodies  are  constituted  to  maintain  suit- 
able quantities  of  positive  heat,  and  of 
positive  cold,  and  to  admit  of  variations 
of  these  portions  to  a  prescribed  limit. 
Any  variation  beyond  this  limit,  either 
in  quantity  or  portion,  produces  a  de- 
struction, or  a  chemical  change  of  the 
body.    Thus  the  vaporous  exhalation 
of  water,  meeting  with  an  increased 
proportion  of  cold  at  the  surface  be- 
comes ice.    Water  with  cold  in  excess, 
on  collision  with  heat  becomes  ice, 
while  in  collision  with  cold,  with  heat 
in  excess,  it  becomes  steam.    Is  it  sur- 
prising that  the  collision  of  the  two 
powers  of  nature,  which  thus  occurs, 
should  rend  the  strongest  substances  ? 
It  appears  absurd  to  talk  of  cold  heat, 
et  one  thing  may  have  all  its  natural 
eat,  and  be,  in  fact,  cold  as  to  that 
which  has  naturally  more.    (The  term 
street  acid,  is,  I  believe,  not  new  to 
philosophers.)  There  may  exist  a  great 
deal  of  positive  heat  in  a  body  with- 
out its  being  in  activity,  and  we  know 
that  cold  can  be  preserved  from  the  ad- 
mission of  heat.    The  sensation  of 
heat  is  an  effect,  not  a  cause. 

Your  obedient  servant, 
E.  A.  M. 

September  18, 1841. 
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ANNUITIES. 

Sir, — In  order  more  fully  to  test  the 
accuracy  of  the  theorem  for  finding  the 
value  of  p  which  I  gave  in  No.  921  of 
the  Magazine,  I  have  calculated  the  two 
following  tables,  the  first  of  which 
is  deduced  from  the  true  theorem, 

and  the  second  from  the  approximate 
formula  above  mentioned ;  Doth  tables 
are  calculated  to  the  nearest  farthing. 
The  term  of  assurance  is  for  seven 


years,  the  rate  of  interest  3  per  cent, 
and  the  probabilities  of  the  durations 
of  life,  according  to  the  Carlisle  tables. 
P.  is  the  present  worth  of  £1  annuity 
depending  on  the  ages,  10,  20,  30,  &c, 
for  seven  years,  supposing  the  first 
payment  at  the  time  of  purchasing, 
and  o  the  value  of  the  same,  supposing 
the  first  payment  is  made  at  the  end  of 
the  year;  S.  P.  and  A.  P.  denote  the 
single  and  annual  payments  for  assuring 
£100  for  seven  years. 


TABLE  I. 

Computed  from  the  true  theorem  p  =  —  ( A 


Ages. 

P. 

P. 

S.  P. 

A.  P. 

£ 

s. 

d. 

£ 

s. 

d. 

£  s.  d. 

£ 

s.  d. 

10 

6 

6 

H 

6 

2 

3    6  0 

0 

10  5f 

20 

6 

5 

8f 

6 

0 

U 

4    6  10 

0 

13  9$ 

30 

6 

4 

7* 

5 

19 

6    3  41 

0 

19  91 

40 

6 

3 

3| 

5 

18 

Of 

8  10  7f 

1 

7  8f 

50 

6 

2 

11 

5 

17 

5* 

9  10  7* 

1 

11  Of 

60 

5 

15 

8 

5 

8 

Of 

21    6  1* 

3 

13  7f 

TABLE  II. 
Computed  from  the  approximate  theorem. 


Ages. 

P. 

P. 

S.  P. 

A.  P. 

£ 

s.  d. 

£ 

d. 

£  s. 

£ 

s.  d. 

i10 

6 

6  6 

6 

2 

1* 

3    G  Of 

0 

10  5f 

20 

6 

5  8f 

6 

0 

H 

4    6  10 

0 

13  9f 

30 

6 

4  8 

5 

19 

6    3  41 

0 

19  91 

40 

6 

3  4 

5 

18 

ol 

8  10  7f 

1 

7  8f 

50 

6 

2  11} 

5 

17 

51 

9  10  6f 

1 

11  ol 

60 

5 

15  8f 

5 

8 

21    6  0 

3 

13    71  I 

It  appears  from  the  above  two  Tables, 
that  the  greatest  error  by  the  ap- 
proximate theorem  is  in  the  single 
premium  for  age  60,  and  that  only 
amounts  to  \  id.  in  a  sum  of  £21  6s.  lid. 
Now  in  the  Carlisle  Tables,  the  decre- 
ments^  of  life  are  more  irregular  than 


those  of  the  Northampton,  or  indeed 
than  most  other  tables  of  the  duration 
of  life.  Hence  we  may  safely  assert, 
that  for  a  period  of  seven  years,  the 
approximate  theorem  will  give  tne 
values  of  p,  P,  &c.  sufficiently  near  the 
truth,  whatever  tables  of  probabilities 
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Example.  —  Required  the  present 
value  of  £1  annuity  depending  on  the  life 
of  a  person  aged  20,  for  14  years;  data, 
Carlisle  Tables ;  interest,  3  per  cent. 

Calculating  the  value  of  p  from  the 
true  theorem — 

K|  +  l£»  +  B?  +  &c-)itwiUbe 

found  to  be  £10*71467;  also  the  value 
ofpcomputed  by  the  approximate  theo- 
rem (see  No.  921)  for  seven  years,  is 
£6*06095,  and  by  the  above  approx- 
imate theorem,  the  reversionary  value 
off'  for  the  remaining  seven  years  will 
be  found  to  be  £4*65412.  Hence  the 
present  value  for  14  years  is  6*06095  + 
4*65412=£10*71507,  differing  from  the 


may  form  the  basis  of  calculation.  But,  &c  years;  then  the  present  worth  of 
further,  let  6',  c',  d\  &c.  be  the  number  £1  per  annum  for  m  years  more,  will 
living  at  the  end  of  n,  n  + 1,  n  +  2,  n  *  3, 

P      a\R"  +  .-      R-  +  »       B-  +  »  /     aR»\B     R*      R'    *c S 

Let  D'  be  the  average  number  that  die  annually  after  the  period  n,  for  a 
term  of  m  years  more  than  will, 

P'=6/(Rm  +  1  +l)-(Rm  +  R)-D/(Rm-R)-(f»-l).(R-l))  * 

m(R—  i)a 

true  by  the  small  fraction  -0004,  or  only 
id  of  a  farthing. 

The  calculation  of  p  by  the  true 
theorem  requires  no  less  than  15  long 
divisions,  but  by  the  approximate  theo- 
rems (dividing  the  given  period  into 
two  terms)  only  six  short  multiplica- 
tions and  two  divisions  are  required. 

The  terms  Rm  +  1'  Rm'  Rn  +  ro»  &c., 

are  found  at  once  in  tables  showing  the 
sum  in  which  £1  principal  will  increase 
at  compound  interest  for  any  number 
of  years. 

I  am,  Sir,  yours,  &c. 

George  Scott.  . 

21.  New  Church-street,  Grove  Road. 


SMOKE  N 

Sir, — Your  columns  being  always 
open  to  receive  any  useful  suggestion, 
I  trust  the  following  hints  (which  were 
originally  communicated  to  the  Man- 
chester and  Salford  Advertiser,)  may 
not  be  found  entirely  uncalled  for  or 
useless. 

I  would  propose  that  the  public  au- 
thorities, in  every  considerable  town 
where  steam  engines  and  chemical 
works  of  any  description  are  establish- 
ed, should  adopt  some  such  code  of  re- 
gulations for  obtaining  information  re- 
specting them,  as  that  now  subjoined, 
viz. : — 

To  distinguish  two  classes  of  nuis- 
ances arising  from  smoke  and  vapours : 
1st,  steam  engines  alone.   2nd,  chemi- 
cal furnaces  of  every  description. 
I.  Steam  Engines. 

1st,  Power  of  engine  or  engines,  and 
whether  high  or  low  pressure. 

2nd,  Number  of  boiler  furnaces. 

3rd,  Whether  fired  by  machinery  or 
by  hand. 


U1SANCE. 

4th,  Probable  consumption  of  coal 
or  slack  per  week,  month,  or  quarter. 

5th,  Whether  any  plan  is,  or  has 
been  used  to  prevent  the  smoke. 

6th,  Whether  such  plan  succeeds. 

7th,  If  abandoned,  for  what  reason. 
II.  Chemical  and  other  works. 

1st,  Steam  engine  power,  and  whe- 
ther high  or  low  pressure. 

2nd,  Number  of  boiler  furnaces  for 
the  engine  ;  and  whether  the  boilers  are 
also  used  for  steaming. 

3rd,  Number  and  nature  of  all  other 
boilers,  pans,  &c,  and  whether  heated 
by  steam  or  fuel. 

4th,  Number  and  nature  of  all  other 
furnaces,  distinguishing  those  which 
give  off  smoke  from  those  which  sup- 
ply smoke  or  vapour  along  with  acid, 
sulphurous,  or  other  noxious  fumes. 

5th,  Smiths',  coking,  or  any  open 
fires. 

6th,  Amount  of  consumption  of  coke, 
coal,  or  slack  per  week,  month  or 
quarter,  distinguishing  what  is  used  for 
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the  engine,  from  that  used  for  other 
fires. 

7th,  Whether  any,  and  what  means 
have  been  taken  to  prevent  the  escape 
of  smoke,  and  with  what  success. 

8th,  The  same  information  in  regard 
to  the  methods  adopted  to  suppress  the 
evolution  of  poisonous  acid  vapours. 

Leaving  these  suggestions  to  be  im- 
proved and  acted  upon  for  public  be- 
nefit, 

I  remain,  Sir,  your  obedient  servant, 

Fumo. 

Moslcy-street,  Manchester,  Sept.  1,  1840. 


ELECTRO- MAGNETIC    ENGINES.  —  NEW 
SYSTEM  OP  ACTION  SUGGESTED. 

Sir, — Considering  the  principle  and 
constructions  of  electro-magnetic  en- 
gines, it  became  a  question  whether 
the  power  obtained  is  used  in  the  best 
manner,  and  to  the  best  effect ;  in  other 
words,  whether  the  place  of  rotating 
magnets  may  not  be  supplied  by  some 
better  arrangement. 

It  would  seem  that  force  exerts  itself 
naturally  in  straight  lines  only  ;  and 
when  forced  from  that  straight  line 
much  friction  and  loss  of  power  ensues. 
Thus  steam  issues  from  any  opening 
in  a  straight  line,  or  even  if  passed 
through  a  tube  bent  to  an  arc  of  a 
circle,  it  still  issues  from  the  mouth  in 
a  straight  line.  Steam  engines  may 
be  divided  into  three  great  classes 
differing  in  effectiveness.  First  in  order 
stands  the  Cornish  engine,  in  which 
the  motion  is  almost  entirely  in  straight 
lines;  next  comes  the  crank  engine, 
in  which  the  motion  is  communicated 
to  the  piston  in  a  straight  line;  last  of 
all  comes  the  rotative  engine,  which 
has  never  yet  been  found  so  available 
as  either  of  the  former,  notwithstanding 
the  ingenuity  and  talent  spent  upon  it. 

This  train  of  thought  led  me  to  con- 
sider whether  an  arrangement  could 
not  be  made  in  the  electro-magnetic 
engine,  on  the  principle  of  the  recipro- 
cating steam-engine.  The  result  was 
the  formation  of  a  plan  entirely  new  to 
myself,  and  the  merits  of  which  1  leave 
your  readers  to  decide  upon.  I  have 
commenced  a  small  model,  upon  which 
I  purpose  to  experiment,  and  of  which 
I  will  send  you  a  drawing,  together 
with  the  results  of  such  experiments. 

I  propose  that  the  magnet — be  a 


straight  bar  of  iron,  round  which  the 
wire  from  the  battery  is  to  be  coiled  as 
usual.  Two  pieces  of  iron  are  to  be 
fixed  to  a  frame  capable  of  moving 
freely  backwards  and  forwards,  the 
pieces  of  iron  or  alternators  being  ex- 
actly opposite  the  ends  of  the  magnet, 
and  the  distance  between  them  being 
equal  to  the  length  of  the  magnet,  and 
length  of  stroke  added  together.  The 
frame  will  turn  a  fly-wheel,  by  means 
of  a  connecting  rod  and  crank,  and 
upon  the  axis  of  the  fly  will  be  an  ec- 
centric, which  will  move  the  inversor, 
and  reverse  the  current.  Suppose  now 
the  negative  pole  of  the  magnet  to  be 
to  the  right,  and  the  positive  pole  to 
the  left,  the  connexion  with  the  battery 
having  been  made  ;  the  alternator  and 
frame  will  now  move  to  the  right, 
turning  in  its  progress  the  fly-wheel, 
shaft,  and  eccentric,  which,  when  the 
stroke  is  completed,  will  reverse  the 
current  by  means  of  the  inversor.  The 
poles  being  now  reversed,  the  frame 
will  now  move  back  into  its  first  posi- 
tion, and  the  current  being  again  re- 
versed, the  motion  will  continue. 

Experiment  alone  can  test  the  value 
of  this  arrangement,  and  I  have  been 
induced  to  send  this  communication 
thus  early,  in  order  that  those  of  your 
readers  who  may  have  it  in  their  power, 
and  think  it  worth  their  trouble,  may 
test  it  more  fully;  feeling  in  my 
own  mind  that  self  interest  should 
never  intrude  itself  as  an  obstacle  to 
the  furtherance  of  objects  so  vast  and 
important  to  every  one,  and  which  in- 
deed surpass  in  their  magnitude  our 
highest  and  most  sanguine  thoughts. 

Yours,  &c. 

W.H. 

St.  John-street  Road. 


TILBROW'S  CONDENSING  CYLINDER  EN- 
GINE— MR.  P1LBROW  IN  REPLY  TO  ME. 
CHEVERTON. 

Sir, — Mr.  Cheverton's  opening  re- 
marks on  the  sanguine  temperament 
and  delusions  of  schemers  are  just  in 
their  general  application  to  them,  but 
as  I  have  confidence  enough  to  class 
myself  among  the  useful  inventors,  I 
beg  I  may  not  be  ranked  among  the 
former.  It  is  true  Mr.  Cheverton  de- 
nies the  direct  application  of  his  obser- 
vations to  me,  but  lie  blows  them  at  me, 
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byaside  wind,  as  it  were,  and  would  have 
jour  readers  to  consider  that  I  am,  after 
all,  but  one  of  those  who  delude  them- 
selves and  the  public.  "  It  is  a  pity," 
he  says,  "that  the  enthusiasm  of  inven- 
tion should  have  led  either  him,  or  Mr. 
Boyman,  to  advance  the  extravagant 
pretensions  of  being  able  to  augment 
the  duty  done  by  the  steam  engine  to 
double,  and  even  treble  its  present 
amount."  I  will  leave  Mr.  Boyman 
to  answer  for  himself ;  but  as  my 
own  reputation  for  sound  views  in  the 
scientific  world  may  be  affected  by 
these  observations,  I  beg  to  reply  to 
them. 

My  reading  has  taught  me  that  if 
deductions  are  logically  sound  in  them- 
selves, before  you  can  find  fault  with 
the  result  you  must  prove  erroneous  the 
facts  from  which  they  are  drawn.  I 
have  well  investigated,  I  believe,  the 
principles  laid  down  in  my  pamphlet, 
so  that  notwithstanding  the  charge  of 
"  enthusiasm,  and  extravagant  preten- 
sions," I  repeat  here  what  Mr.  Boy- 
man has  stated  in  effect  at  pp.  54,  and 
97,  and  verbatim  at  p.  102  :— 

"That  this  saving,  derived  from  other 
causes,  is  independent  of  clotbiDg,  or  the 
use  of  expansive  steam,  and  cannot  be  di- 
minished thereby.  That  when  these  are 
carried  out  to  their  extreme  limit  in  rotative 
engines,  the  saving  is  merely  two-thirds  in 
duty,  if  Mr.  Watt's  practice  is  the  best,  or  if 
not  the  best,  double  the  duty  at  the  lowest,  on 
any  calculation  thai  can  be  founded  on  scientific 
investigation.1* 

An  engine  of  50-horse  power  has  been 
ordered  on  my  plan,  which  will  set  the 
question  at  rest ;  yet,  as  I  cannot,  per- 
haps, get  it  built  sooner  than  four 
months,  I  invite  every  discussion  on 
the  theory  and  principles  on  which  it 
is  founded,  for  it  has  been  justly  ob- 
served that  "theory  is  the  general  that 
directs ;  practice,  that  executes."  A  few 
remarks  therefore,  if  you  please,  on 
these  points. 

Strange  is  it,  indeed,  that  a  writer 
should  charge  me  with  "  enthusiasm, 
and  extravagant  pretensions,"  when, 
instead  of  disproving  my  facts,  Mr. 
Cheverton,  unawares  to  himself,  admits 
their  truth.  After  correctly  describing 
the  action  of  the  Cornish  lifting  en- 
gine, he  says,  "  It  is,  in  my  opinion,  on 
this  point  alone"  namely,  " the  pause, 


and  sufficient  time  for  evacuation  and 
condensation,  that  the  superiority  of 
those  engines  over  what  I  think  are 
very  injudiciously  called  rotative  en- 
gines, depends  ;•  for  the  management 
of  the  fire,  the  construction  of  the 
boiler,  the  economising  of  caloric,  and 
the  advantage  of  expansion,  are  the 
same  in  that  county  for  both  classes  of 
engines." 

1  beg  your  readers  will  observe  the 
importance  of  this  admission,  and  well- 
known  fact,  and  how  satisfactorily  it 
confirms  my  theory,  that  my  engine 
will  double  the  duty  of  the  average  of 
crank  engines.  Compare  the  extreme 
best  performance  of  these  engines  in 
Cornwall,  with  the  same  of  the  single 
lifting  engine,  for  what  has  been  done 
once,  can  be  done  again.  By  Lean's 
Reports,  (the  last  I  have  is  for  August, 
1841,  from  which  I  extract,)  the  best 
crank  engine  is  doing  70,908,9811bs. 
raised  one  foot  high,  and  none,  I 
believe,  has  ever  done  better.  Though  a 
single  engine,  and  making  8*88  nine  feet 
strokes  per  minute,  therefore  travel- 
ling at  a  speed  of  only  149*4  feet 
per  minute,  instead  of  the  usual  rate 
of  220  feet,  this  is  only  about  -faths 
of  123,300,5931bs.,  the  duty  of  the 
Wheal  Vor  Borlase's  engine,  in  Sep- 
tember, 1840,  which  duty  has  been  ex- 
ceeded since  by  3,000,000.  The  first  is 
a  32  inches  cylinder ;  the  latter  is  an  SO 
inches  cylinder,  with  a  stroke  of  10  feet, 
and  makes  usually  5'67  strokes  a  min- 
ute. Something  should  be  allowed  for 
the  greater  advantage  of  the  larger  cy- 
linder; but  the  small  superiority  of  duty 
from  this  cause,  can,  in  no  degree, 
affect  the  broad  principle.  Now  the 
Cornish  crank  engines  only  make 
about  8  or  9  single  strokes  per  minute, 
and  thus  gain  more  lime  for  evacua- 
tion of  the  cylinder,  than  the  marine, 
or  other  crank  engines,  whose  strokes 
are,  say  upon  an  average,  25  or  50  evac- 
uations per  minute  j  and  yet,  under  pre- 
cisely the  same  circumstances  as  enu- 
merated by  Mr.  Cheverton,  except  one, 
the  pause  of  evacuation,  the  Cornish 
crank  engines  do  only  ^ths  of  the  duty 
of  the  lifting  engines.   For  this  differ- 


•  I  agree  with  Mr.  Cheverton  In  the  general  mis- 
nomer, and  shall  call  them  for  the  future,  crank 
engines. 
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ence  in  effect  there  is  only  one  cause 
not  in  operation  in  the  crank,  as  in  the 
lifting  engine ;  all  other  cause*  are  the 
same,  and  this  one  cause  is  sufficient  to 
account  for  the  difference  in  effect.  I 
have  fully  calculated  this  difference  at 
p.  77  of  ray  pamphlet,  and  pointed  out 
the  erroneous  theory  of  percussion, 
erroneous  at  least,  so  far  as  relates  to 
"such  extraordinary  power,  so  much 
beyond  what  is  due  to  the  steam  admitted 
into  the  cylinder"  which  I  was  the 
first  to  detect.  It  will  be  seen  too,  at 
p.  24,  that  high-pressure  steam  had 
been  used  expansively  at  33lbs.  on  the 
square  inch,  in  marine  engines,  without 
a  corresponding  effect.  "Why  P  Be- 
cause there  is  no  time  in  these  engines 
for  evacuation  of  the  cylinder  before 
the  stroke  begins. 

But  let  me  further  call  Mr.  Chever- 
ton's  attentive  consideration  to  "  Scal- 
pel's" paper,  in  No.  927,  p.  378,  and 
which  you,  Sir,  discriminately  referred 
Mr.  Russell  to.  Independent  of,  though 
precisely  the  same  as  my  theory,  it 
confirms  it  too  strongly  for  me  not  to 
desire  to  avail  myself  of  his  views, 
though  I  have  not  invented  my  engine 
from  them.  That  paper  closely  inves- 
tigates the  performance  of  the  present, 
and  Mr.  Watt's  crank  engines,  with 
the  view  to  show,  as  it  seems  to  me, 
first,  that  there  is  no  better  performance 
now,  than  in  Mr.  Watt's  time,  except 
what  is  due  to  clothing,  and  the  expan- 
sion of  steam,  and  which,  without  burn- 
ing more  fuel,  Mr.  Watt  might  have 
obtained.  Secondly,  that  there  must, 
therefore,  be  the  same  loss  now  in 
the  present  crank  engines  as  in  the 
former  ones.  "Scalpel"  then  shows 
this  loss  was  3$lbs.  on  the  average, 
and  brings  these  facts  to  bear  with 
irresistible  force,  I  think,  to  prove,  that 
one  cause  of  the  inferior  duty  of  crank 
to  lifting  engines,  is  the  loss  from  an 
imperfect  cylinder  exhaustion,  namely, 
the  difference  between  the  cylinder  and 
condenser  vacua.  As  I  have  gone  over 
the  same  ground,  and  to  precisely  the 
same  sources  for  my  information  as 
"Scalpel,"  to  all  the  authorities  named 
in  his  paper,  and  use  them  in  support 
of  my  engine,  we  cannot  differ  in  our 
facts.  The  question  then  is,  are  the 
facts  correct;  and  if  so,  does  my  engine 
really  effect  the  object,  by  saving  this 
admitted  loss  in  the  crank  engine  ? 


Now  when  Mr.  Cheverton  charges 
me  with  "  extravagant  pretensions," 
because  I  say  that  I  can  double  the 
duty,  he  should  have  remembered  that 
the  facts  from  which  I  draw  my  deduc- 
tions are,  right  or  wrong,  those  of  Mr. 
Watt,  not  mine ;  that  they  are  the  re- 
sult of  those  careful  experiments  re- 
ferred to  in  my  pamphlet,  taken  with 
the  best  engine  of  our  greatest  engi- 
neer, under  his  own  eye,  in  the  pre- 
sence of  Mr.  Rennie ;  that  they  are 
recorded  by  Mr.  Farey  in  one  of  the 
best  authorities,  and  most  esteemed 
works  on  the  steam-engine;  and  lastly, 
as  I  have  before  observed,  that  their 
truth  is  distinctly  admitted  in  their  re- 
sult, by  Mr.  Cheverton  himself,  in  his 
discussion  of  the  difference  in  duty 
between  the  Cornish  lifting,  and  the 
Cornish  crank  engines.  Where,  then,  is 
it  an  "extravagant  pretension"  to  take 
data  like  these  for  my  guide?  When  the 
facts  themselves  are  doubted,  I  shall  be 
ready  to  discuss  their  accuracy;  at 
present,  1  have  only  to  show  that  my 
engine  will  save  the  loss  they  show. 

Mr.  Cheverton  says,  "They,"  Mr. 
Boy  man  and  myself, "  shouldhave  asked 
themselves  whether,  in  the  present  day, 
such  a  thing  is  probable,  or  even  pos- 
sible, especially  as  their  improvement 
contemplates  merely  more  advanta- 
geous mechanical  arrangements,  and 
not  an  increased  development  of 
power  with  reference  to  fuel,  in  which 
direction  alone,  any  material  increase 
in  the  efficiency  of  the  engine,  has  in 
late  years  been  obtained,  or  since  the 
time  of  Watt  was  ever  likely  to  be 
effected." 

Observing  that  the  improvements, 
good  or  bad,  originated  solely  with  my- 
self, I  need  scarcely  point  out  how  un- 
philosophical  and  unscientific  would  be 
the  process  for  an  investigator  to  ask 
so  fallible  an  oracle  as  himself,  if  an 
extension  of  nature  were  possible? 
Did  Mr.  Watt  ask  himself  if  it  were 
possible  to  save  $ ths  of  the  fuel  of 
Newcomen's  engine?  Had  he  been 
content  with  doing  so,  we  may  be  as- 
sured he  had  never  effected  the  saving, 
and  benefited  so  greatly  the  world. 
Collecting  as  many  facts  as  were 
open  to  the  public,  (and  I  believe  few, 
if  any,  can  be  pointed  out  that  are 
unknown  to  me);  not  satisfied  alone 
with  the  facts  of  the  duty  of  Cornish 
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engines,  but  making  accurate  inqui- 
ries in  writing  of  Cornish  engineers, 
of  their  action,  to  determine  if  the 
cause  inferred,  namely,  the  pause  for 
complete  cylinder  exhaustion  really  did 
exist;  finding  a  perfect  harmony  in 
cause  and  effect,  and  that  both  were 
absent  in  the  crank  engines,  I  came  to 
the  conclusion,  that  there  really  was  a 
great  difference  in  the  duty  of  the  two 
classes  of  engines.  Facts  and  experi- 
ence have  ever  guided  me,  not  my  own 
answers  to  my  own  questions}  they  are 
better  than  opinions.  It  was  only  by 
uniting  practical  experience  with  strict 
deductions  that  Mr.  Watt  could  have 
arrived  at  his  felicitous  thought  of  a 
separate  condenser.  He  first  discovered 
the  cause  of  the  loss,  and  then  by  these 
"merely  mechanical  arrangements," 
which  Mr.  Cheverton  thinks  so  lightly 
of,  saved  the  loss.  "  Mere  mechanical 
arrangements"  and  combinations,  are 
all  that  nature  has  left  man  to  do  to 
carry  out  her  mysteries.  Clothing, 
slow  combustion,  smoke  consuming, 
the  separate  condenser,  best  form  of 
boiler,  expansion  gear,  ray  condensing 
cylinder,  all  are  but  "  mere  mechanical 
arrangements"  to  obtain  greater  results. 
To  put  more  calorific  properties  into 
fuel,  or  elastic  power  into  steam,  than 
nature  has  done,  forms  certainly  no 
part  of  my  pretensions.  All  I  profess 
to  do  is,  by  a  "  mere  mechanical  ar- 
rangement," to  save  and  get  the  effect, 
in  the  crank  engine,  of  that  steam 
which  is  lost  in  them,  but  which  is  not 
lost  in  the  lifting  engine.  This  I  shall 
effect  by  my  engine,  and  double  the 
duty,  if  the  facts  on  which  it  is  founded 
be  correct. — "  Man,  the  servant  and  in- 
terpreter of  nature,  understands,  and 
reduces  to  practice,  just  so  much  as  he 
has  actually  experienced  of  nature's 
laws;  more  he  can  neither  know  nor 
achieve." — Bacon's  Nov.  Org. 

There  are  some  other  parts  of  Mr. 
Cheverton's  paper  that  I  beg  to  remark 
on.  I  claim  a  greater  extreme  of  ex- 
pansion because,  though  open  to  all,  it 
cannot  be  used  by  any  but  in  my  en- 
gine, beyond  that  limit,  the  extreme 
benefit  of  which  I  have  given  to  the 
present  engines,  and  from  which  limit 
alone,  1  claim  any  advantage.  I  get  a 
better  extreme  vacuum  of  lib.  under 
my  condenser  piston,  and  get  also  the 
difference  between  the  present  cylin- 


der and  condenser  vacua,  say  2ilbs. ; 
thus  with  3albs.  gained  in  less  resist- 
ance, it  is  clear,  1  think,  that  I  can 
reduce  my  steam  lower  than  can  be 
done  with  these  resistances,  else,  with 
the  same  sized  cylinder,  I  should  give 
a  power  greater  than  is  required;  I  con- 
sider, therefore,  that  I  only  fairly  claim 
what  I  alone  can  use. 

I  never  remember  to  have  met  with 
any  one,  before  Mr.  Cheverton,  who 
doubted  the  accuracy  of  mathematics  ; 
if  the  data  and  principles  be  sound 
that  the  mathematician  has  to  work 
upon,  his  deductions  will  be  sound 
also  ;  it  is  not  the  mathematician  who 
so  often  errs  as  the  philosopher. 

"It  is"  (not)  "singular  it  did  not 
occur  to  Mr.  Boy  man  that  Mr.  Pilbrow 
had  not  provided  any  room  for  the 
steam  to  expand  in,  &*c."  I  have,  I 
hope,  passed  that  period  of  invention 
that  would  lead  me  to  expand  either 
in  a  cold  chamber,  or  in  a  second  cylin- 
der. The  steam,  after  being  expanded 
to  its  extreme  limit  in  the  hot  cylinder, 
enters  the  condensing  cylinder,  and 
meets  with  no  space  but  what  it  makes 
by  giving  motion  to  its  piston.  What 
is  between  the  two  pistons  is  simply  as 
a  rod  of  communication  for  the  trans- 
mission of  pressure,  the  effect  of  which 
is  precisely  the  same  as  if  there  were 
but  one  piston  and  one  cylinder,  with 
steam  on  one  side,  and  a  nearly  per- 
fect vacuum  to  begin  with  on  the  other, 
a  vacuum  superior  to  what  can  be  got 
in  the  condenser  of  the  present  engine 
at  the  end  of  the  stroke.  Nor  does 
Mr.  Cheverton,  I  think,  see  the  object 
and  action  of  my  engine,  when  he 
says  that  my  arrangement  allows  no 
longer  time  for  the  evacuation  of  the 
cylinder  than  the  present.  Such  is  not 
the  design  of  my  engine.  Practice 
may  determine  that  all  the  used  steam 
is  not  to  leave  the  cylinder,  nor  the 
injection  water  enter  the  condensing 
cylinder,  until  |ths  of  the  stroke.  It 
will,  during  this  time,  be  merely  the 
medium  of  transmitting  pressure,  and 
then,  being  nearly  all  present  at  once 
in  the  condensing  cylinder,  ample  time 
will  be  afforded  to  reduce  it  instanta- 
neously, giving  the  nearly  perfect 
vacuum  for  the  next  stroke  to  begin 
with.  It  was  with  reference  to  this, 
my  remark  at  p.  58,  that  I  was  anxious 
it  should  not  be  confounded  with  the 
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expansioyi  engine  of  Woolf  or  Horn- 
blower. 

Mr.  Cheverton's  idea  of  two  single- 
stroke  crank  engines  was  very  early 
tried,  and  abandoned,  by  Mr.  Watt.  I 
believe  it  was  the  first  crank  engine. 
The  causes  are  obvious. 

The  orifices  are  now  large  enough 
for  the  steam  to  flow  from  the  boiler 
on  to  the  piston  of  the  present  engines, 
to  develop  all  its  power ;  and  large 
enough  for  it  to  flow  into  the  condenser 
quicker  than  it  can  be  condensed.  I 
alter  not  these  proportions.  Why,  then, 
should  I  not  have,  at  least,  the  advan- 
tages of  the  present  engine  in  this  re- 
spect ?  Very  soon  is  the  equilibrium 
obtained  in  the  present  engine,  and  the 
same  pressure  found,  by  the  barometer 
gauge,  in  the  present  condenser,  as  in 
the  cylinder,  but  which  cannot  be  given 
out  for  the  want  of  a  piston.  During 
that  portion  of  time,  however  minute, 
•when,  on  its  immediate  reversal,  the 
piston  begins  against  a  plenum,  and  the 
steam  cannot  find  that  instantaneous 
annihilation  which  is  now  in  vain 
sought  for,  I  shall  have  the  resistance 
to  the  steam  piston  given  out  to  the 
condenser  piston. 

I  have,  I  believe,  well  considered  the 
various  schemes  of  condensation  for 
getting  a  better  mean  cylinder  exhaus- 
tion, which  I  well  knew  would  start  up 
as  soon  as  public  attention  was  drawn 
to  the  loss  by  my  invention.  These  I 
am  prepared  to  combat  when  ad- 
vanced; and  to  show  that  what  may  be 
gained  one  way,  will  be  lost  another. 
Thus,  I  think  I  shall  have  "  the  exclu- 
sive advantage "  questioned  by  Mr. 
Cheverton ;  because  I  contend,  that  no 
system  of  condensation  can  produce  the 
same  good  vacuum  to  begin  each  stroke 
with,  as  I  can  obtain  in  my  engine  with- 
out a  corresponding  loss  some  other 
way. 

Every  means  will,  of  course,  be  taken 
to  show  how  small  is  the  amount  of 
loss  from  imperfect  cylinder  exhaus- 
tion. Many  will  deny  altogether  that 
there  is  any  to  save.  Diagrams  will  be 
produced  in  evidence  of  the  fact ;  dia- 
grams arising  from  the  attempt,  not 
to  support  their  bona  fide  authority  by 
corresponding  diminution  of  fuel,  but 
from  a  good  diagram  being  the  only  ob- 
ject sought  for.  The  only  honest,  and 
the  only  real  criterion  of  duty  is  that 


so  judiciously  produced  in  Cornwall — 
consumption  of  fuel.  I  caution,  then, 
the  public  against  the  reception  of  ex- 
traordinary diagrams,  without  this  test. 
Let  them  bear  in  mind  that  Mr.  Watt 
found,  under  those  general  conditions 
which  would  insure  most  duty,  2\  lbs. 
to  3i  lbs.  loss  on  the  square  inch.  What 
he  did,  and  what  is  done  now,  are,  of 
course,  two  different  things ;  and  from 
the  present  practice  alone,  not  so  much 
from  Mr.  Watt's,  should  be,  and  is,  my 
data  taken ;  from  that  which  can  de- 
ceive no  one,  with  proper  investigation 
— the  consumption  of  fuel.  I  will  not, 
then,  go  by  the  diagrams  of  the  present 
day,  unless  this  test  is  produced  ;  then 
I  will  admit  their  soundness. 

The  great  want  in  inventors,  (inde- 
pendent of  their  not  tracing  effects  and 
principles  to  their  right  causes,  and  of 
taking  a  narrow  view  of  their  design, 
confined  to  only  one  particular  part  of  a 
whole,)  is,  the  want  of  knowledge  of 
what  has  been  done  before.  Hence 
the  numerous  entire  revivals,  or  parts 
of  old  attempts,  of  what  have  failed. 
No  one  has  questioned  the  complete 
originality  of  the  object  I  propose  to 
obtain,  nor  the  originality  of  the  means 
of  accomplishing  it.  And  as  originality 
has  ever  been  considered  the  highest 
merit  and  test  of  excellence,  let  the 
public  feel  inclined,  at  least,  to  believe 
that,  after  three  parts  of  a  century  have 
passed  without  any  essential  improve- 
ment in  the  crank  engine,  the  time  has 
arrived  when  every  saving  of  fuel  is 
called  for;  when  commerce,  and  speed 
in  communication  for  the  long  voyage, 
have  rendered  it  more  important  than 
it  would  have  been  twenty  years  ago. 
Let  them  investigate  with  severity,  but 
with  encouragement ;  as  hoping  it  may 
perform,  not  wishing  it  may  not  realize, 
the  hopes  of  the  inventor.    May  no 
second  Addison  damn  it  with  his  faint 
praise,  and  "  let  it  pass "  down  the 
stream  of  oblivion  "  for  what  it  is 
worth." 

Modesty  gains  respect,  we  learn  at 
school ;  but  I  fear,  Sir,  in  the  present 
iron  age,  it  gains  nothing  more,  and 
that  unless  an  individual,  who  is  sup- 
ported by  the  consciousness  of  his 
strength,  applies  his  own  shoulder  to 
the  wheel,  no  one  else  will  do  so  for 
him.  But  as  I  am  not  insensible  to  the 
delusions  of  self-complacency,  and  how 
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soon  another  may  see  what  we  cannot 
ourselves,  I  beg  sincerely  to  thank  your 
correspondents  for  their  papers,  which 
have  led  me  to  a  firmer  conviction  of 
the  superiority  of  my  engine  to  Mr. 
Watt's;  and  I  beg  also  to  invite  further 
investigation  of  it. 

With  many  thanks  to  you,  Sir,  for 
your  constant  indulgence, 
I  remain, 

Yours  respectfully, 

James  Pilbrow. 

Tottenham-green, 

Sept.  20,  1841. 


PILBROW  8  CONDENSING  CYLINDER  EN- 
GINE—  REMARKS  ON  MR.  BOYMAN's 
PAMPHLET,  AND  MR.  PILBROW'S  AP- 
PENDIX. 

Sir, — As  it  may  be  deemed  churlish  to 
withhold  my  opinion  respecting  Mr.  Pil- 
brow's  engine,  whose  request  I  did  not 
meet  with  until  September,  I  will  en- 
deavour to  assign  the  reason  why  I  place 
no  reliance  oh  Mr.  Boyman's  calcula- 
tions, and  submit  others,  founded  I  am 
ready  to  admit,  more  on  theoretical  than 
practical  observations. 

The  patent  is  intended  to  remove  a 
well  known  and  definite  defect  in  steam 
engines,  viz.,  the  difference  between  cylin- 
der and  present  condenser  pressure,  an 
object  that  is  supposed  to  have  been 
effected  in  one  district,  by  a  very  simple 
arrangement  in  pumping  engines,  that  is 
inapplicable  to  rotative  engines,  but  which 
object  Mr.  Pilbrow  proposes  to  effect  by 
different  means  for  the  latter  class  of 
engines. 

I  have  had  already  occasion  to  advert 
to  a  part  of  this  subject,  in  objecting  to 
Scalpel's  views,  some  of  whose  state- 
were  estimated  at  400  h.  p.  ✓ 

sq.  in.  lbs.  J  but  as  7lbs.,  and  probably  a  fraction  per  sq.  inch 

4242x7x2  scarcely  400  h.  p.  )  was  used,  giving  full  400  h.  p. 
33-000  J  * 

with  a  consumption  of  26  tons  per  24  Great  Western  was  taken  at  450,  as  has 
hours:  this  amounts  to  6&lbs.  per  h.  p.  been  usually  stated,  her  performance  would 
per  hour.  I  have  seen  a  similar  account  be  under  6lbs.  per  hour  per  h.  p.)# 
of  the  Gorgon  or  Cyclop  engines,  to  Judging  from  Cornish  results  of  the 
which  I  cannot  at  present  refer.  These  value  of  long  and  short  trials,  as  given  in 
are  points  of  extreme  importance  to  Mr.  the  Afech.  Mag.,  it  seems  in  the  ratio  of 
Pilbrow;  I  merely  call  his  attention  to  120  millions  tor  6  hours  to  80  for  a 
them,  observing,  that  they  are  perform-  month'*  work;  no  stoppages  or  allow- 
ances of  large  engines  by  first-rate  makers;   

anj  AAina/inanflif  f.>M:.k  «n  £nnn*1atinn  *  See,  on  the  real  power  of  the  Great  Western, 

and  consequently  furnish  no  foundation    the  con 'luding  notice  or  Mr.  Ruweii's  book,  in 
tor  an  average.    (If  the  H.  P.  of  the     preieat  number.— Ed.  Mech.  Mag. 


ments  in  the  second  series  of  deductions 
seem  to  me  to  be  at  variance  with  each 
other.  Mr.  Boyman  has  adopted  a  simi- 
lar line  of  argument,  and  has  attempted 
to  show  that  a  difference  of  3*  or  4lbs. 
exists  between  the  mean  cyliuder  and 
condenser  vacuum,  which,  together  with 
resistances  of  1  5lbs.  of  uncondensed 
steam,  produce  a  mean  vacuum  resistance 
of  5  or  5£lbs.  per  square  inch  on  the 
piston. 

Pambour's  statement  is,  that  some  in- 
dicator experiments  give  the  mean  re- 
sistances about  4lbs.;  that  1  Libs,  is  due 
to  the  condensed  resistance,  and  that 
2$lbs.  is  the  difference  between  cylinder 
and  condenser;  and  as  1  believe  the 
most  eminent  manufacturers  of  steam 
engines  would  guarantee  that  such  re- 
sistances should  not  exceed  4lbs.  at  the 
piston,  and  agree  to  perform  the  average 
duty  according  to  Cornish  expressions,  per 
bushel  of  coal  expended  of  8lbs.  of  coal 
per  h.  p.  per  hour,  I  would  recom- 
mend Mr.  Pilbrow  not  to  trust  too  much 
to  speculative  comparisons  of  Watt's 
engines  from  short  trials  at  the  Albion 
mills,  and  perhaps  elsewhere,  (on  which, 
if  I  am  not  mistaken,  Farey's  arguments 
are  founded,)  with  the  average  perform- 
ance of  the  Mediterranean  Mail  steam- 
boats at  8lbs.  of  coal  per  h.  p.  per  hour, 
working  with  boilers  evaporating  salt  water 
instead  of  fresh.  1  refer  to  these  vessels, 
as  the  report  was  brought  forward  before 
expansion  seems  to  have  been  heard  of 
among  steamers ;  and  it  seemed  founded 
on  Admiralty  logs. 

In  the  Mech.  Mag.  for  May  there  is  a 
report  of  observation*  made  by  Mr.  Joshua 
Field,  at  a  meeting  of  the  Institution 
of  Civil  Engineers,  from  which  it  appears 
that  the  engines  of  the  Great  Western 
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ances  are,  I  believe,  ever  made  in  the  re- 
ports ;  while,  care  alone,  in  the  attention 
to  the  fires,  extra  grease,  and  other  rai- 
nutise,  even  without  coal  manoeuvring, 
might  account  for  a  large  portion  of  the 
difference.  I  conceive  a  very  consider- 
able addition  ought  to  be  made  to  Watt's 
trials  at  the  Albion  mills  and  in  others — 
as  much  perhaps  as  25  per  cent,  on  the 
coal  used  per  h.  p.  per  hour.  The 
Herland  engine,  in  Cornwall,  is  stated 
to  have  performed  27  millions  per  bushel, 
(Welsh  coal),  but  in  the  Phil.  Trans,  of 
1827  and  1830,  an  investigation  proved 
that  the  average  performance  of  twenty- 
three  of  Watt's  engiues  in  1798  was 
only  17£;  but  it  is  stated,  on  Watt's 
authority,  who  introduced  the  present 
system  of  engine  duty,  that  19*  millions 
was  the  average  in  1793. 

Now,  19\r>00-000  , 

~987T000  =  10  H*  P*  Per  hour 

Q  1 

from  the  duty,  —  would  be  8,4lbs.  per 

H.  p.  had  the  best  Newcastle  coal  been 
employed.  Swansea  coal,  which  is  heavier, 
was  doubtless  used,  and  it  may  be  taken 
as  a  set-off  for  the  differences  of  duty  and 
horse  power. 

Are  the  advocates  of  the  superiority 
of  WatVs  earlier  engines  prepared  to 
prove  that  his  rotative  engines  consumed 
less  coal  on  the  average  than  his  pump- 
ing engines  .* 

The  Lancashire  and  Glasgow  con- 
sumption of  lOlbs.  per  ii.  p.  per  hour  in 
factory  engines  falls  to  8lbs.  when  allow- 
ances are  made  for  the  inferiority  of  the 
coal  of  those  districts.  Moreover,  Mr. 
Armstrong  has  shown  that  factory  owners 
work  their  engines  like  post-horses,  be- 
yond their  power,— conditions  not  fa- 
vourable to  a  low  consumption  of  coal. 
Steam- boats  too,  like  Lancashire  engines, 
are  worked  up  to  their  power,  besides 
using  salt  water  in  their  boilers ;  while 
in  rivers  and  for  short  voyages,  the  motto 
is,  "  Speed  at  any  consumption  of  coal." 

I  shall  now  address  myself  more  par- 
ticularly to  the  observations  in  the 
pamphlet,  including,  of  coarse,  those  by 
Mr.  Pilbrow  himself.  I  would  first  assure 
him.  that  having  personally  experienced 
all  the  difficulties  mentioned  by  the  editor 
of  the  Mech.  Meg.  in  the  use"  of  the  in- 
dicator, and  others  not  referred  to,  I  do 
not  wish  to  press  my  arguments  too  far, 
but  would  recommend  extreme  precau- 
tion, and  further  experiments  on  good 


engines,  under  his  own  superintendence, 
as  the  basis  of  future  calculations,  con- 
ceiving that  he  has  to  deal  with  an  actual 
grievance,  and  not  a  shadow. 

Page  78. — In  explanation  of  the  action 
of  the  Cornish  engine,  it  is  stated,  "  the 
return  of  the  re- pumping  stroke  is  effected 
by  the  weight  of  the  rods,  which  are  some* 
times  assisted  by  additional  weights." 
That  such  a  case  might  occur  in  a  new 
mine  lifting  water  by  means  of  a  plunger 
cannot  be  denied ;  but  the  common  story 
is  (see  Parkes  passim),  that  the  weight 
of  the  rods  so  much  exceeds  that  of  the 
water  column,  that  a  portion  of  it  is 
balanced,  and  such  balance  obviously  aids 
the  steam -acting  stroke. 

The  accuracy  of  this  statement  must 
be  settled,  before  it  is  necessary  to  ad- 
vert to  the  observations  respecting  the 
possibility  of  the  steam  in  the  cylinder  at 
the  end  of  the  stroke  being  compressed 
equal  to  or  above  the  boiler  pressure.  This 
seems  as  original  an  idea  as  Parkes*  per- 
cussion, and,  if  proved,  not  favourable  to 
the  latter. 

No  explanation  is  given  by  what  means 
the  engine  is  induced  to  make  the  ad- 
vantageous pause  afterwards  alluded  to, 
as  occurring  between  the  strokes,  for  per- 
fect condensation,  with  steam  on  the 
piston  as  high  as  that  which  can  be  sup- 
plied by  the  boilers.  For  instance,  taking 
the  load  at  10  or  12lbs.  per  square  inch 
of  water  on  the  piston,  we  should  have  a 
pressure  counteracting  this  amount,  plus, 
friction,  &c.  of  45lbs.  per  square  inch, 
and  yet  a  state  of  rest. 

Pajre  80.— Mr.  Boymao  states,  "that 
Mr.  Parkes  did  not  find  a  deficiency  of, 
or  absence  of  power  in  the  cylinders  as 
shown  by  the  indicator  diagram."  This 
seems  a  mistake,  as  Mr.  Parkes  found  that 
the  indicator  diagram  of  Wheal  Towan 
engine  did  show  a  deficiency  of  power, 
Holmbush  and  Fowey  Consols  engines 
do  not  appear  to  have  been  so  tried. 

Page  90. — An  argument  is  here  made 
use  of,  of  a  character  similar  to  those  re- 
specting latent  heat,  &c,  by  which  Mr. 
Palmer  once  convinced  himself  and  sons 
other  engineers  of  the  impossibility  of  the 
production  of  a  greater  power  from  steam 
than  54,000,000.  The  next  page,  show- 
ing how  the  water  from  a  duty  of  double 
that  amount  had  been  weighed,  appears 
an  untoward  fact.  Mr.  Palmer's  error 
was  simple  enough ;  he  forgot  to  take 
into  consideration  the  circumstance  that 
Bteam  can  exert  power  during  the  act  of 
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expansion,  when  cut  off,  as  well  as  when 
running  out  from  a  boiler.  It  is  only  the 
amount  of  such  power  that  here  requires 
revision. 

Page  52.— Mr.  Boyman  uses  the  words 
"full  pressure  steam  in  cylinder  per 
square  inch,"  and  adds,  "extreme  con- 
denser vacuum,"  from  which  £rd  for  fric- 
tion, is  deducted  according  to  Tredgold's 
formula.  But  the  latter  is  entirely  framed 
for  boiler  pressures,  as  was  correctly 
stated  in  Mr.  Pilbrow's  letter.  Tred- 
gold's adoption  of  a  variable  basis  of  cal- 
culation seems  to  have  rendered  worth- 
less the  large  mass  of  valuable  informa- 
tion in  his  work.  The  revision  (if  the 
working  cylinder  was  not  inserted  in 
mistake)  will  not  prove,  I  conceive,  so 
favourable  to  Mr.  Pilbrow  as  that  of  the 
expansion  calculations.  I  was  induced  to 
expose  the  error  in  consequence  of  the 
remarkable  pretensions  to  scientific  ac- 
curacy and  investigation  contained  in  the 
pamphlet.  An  error  of  judgment  in  this 
instance  seems  less  excusable  than  care- 
lessness, and  is  sufficient  to  raise  a  sus- 
picion of  the  accuracy  of  other  calcula- 
tions and  assertions. 

My  observation,  that  practice  would 
soon  test  the  merits  of  Mr.  Pilbrow's 
engine,  should  it  find  as  warm  supporters 
in  deeds  as  in  words,  will  scarcely  bear 
the  interpretation,  that  "the  engine  is 
too  highly  spoken  of  in  Mr.  Boy  man's 
pamphlet;"  yet,  after  the  above  remarks, 
my  opinions  may  be  expressed  in  another 
proverb,  that  the  chickens  have  been 
counted  before  they  were  hatched ;  still, 
if  ever  they  are  batched  to  expectation, 
the  praise  will  not  be  too  high. 

I  would  now  ask  Mr.  Pilbrow  to  point 
out  the  error  of  the  rule  I  employed  in 
obtaining  15lbs.  as  the  mean  pressure  of 
17$ lbs.  of  steam,  cut  off  at  ?  stroke. 

The  best  mode  of  pertorming  short 
arithmetical  calculations  gives  a  higher 
result  than  he  estimates;  taking  the  centre 
pressure  of  the  expansive  portion,  we 


have 


17-75 


=  11-83  and 


17  75  +  11-83 


1-5  " 2 

14-78. 

In  giving  the  subjoined  estimate  of  the 
greatest  possible  saving  that  can  be  effect- 
ed by  this  engine,  I  have  omitted  any 
reference  to  mechanical  questions,  as  I 
conceived  the  drawing  was  only  intended 
as  a  sketch  for  explanation  j  and  many 


points  have  already  been  adverted  to  by 
others.  With  a  steam  power  in  the 
cylinder  of  15,  the  friction,  including  re* 
sistances  of  all  kinds,  cannot,  I  think,  be 
taken  higher  than  dibs.  I  have  already 
given  an  opinion,  that  4lbs.  is  about  the 
mean  cylinder  vacuum.  Now,  in  Mr. 
Pilbrow's  engine,  I  should  take  the  con* 
denser  pressure  for  96°;  at  about  1,  the 
cylinder  is  warmer,  and  for  this  cause,  at 
least  $  of  a  lb.  must  be  allowed,  if  not 
more.    Hence : — 

Watt's  engines  15— 3  +  4=8lbs. 

Pilbrow's  do.    15-3+  1, +  ,75  =  10,25lb. 

provided  the  arrangements,  &c,  work  as 
anticipated. 

I  had  almost  forgotten  to  mention  the 
circumstance  that  a  variation  of  duty 
from  22,000,000  to  101,000,000  may  be 
found  in  the  Sept.  Report  of  Cornish 
engines,  fifty-four  millions  being  the  aver- 
age performance  of  fifty-one  engines,  all 
of  which  have  the  pause  between  the 
strokes  for  condensation.  Had  this  been 
the  principal  cause  of  the  higher  duty, 
the  results,  I  fancy,  ought  to  have  been 
more  equal. 

Objecting  to  Mr.  Pilbrow's  views  of 
the  principal  cause  of  such  improvement, 
and  to  the  deduction  obtained  from  the 
short  trials  of  Watt's  earlier  rotative 
engines,  on  which  so  much  stress  has 
been  recently  laid,  as  an  average  per- 
formance,  I  can  only  repeat  my  recom- 
mendation of  a  cautious  inquiry  relative 
to  the  performances  of  modern  engines. 
I  am,  Sir, 

Your  obedient  servant, 

S. 


MR.  PILBROW'S  CONDENSING  CYLINDER 
STEAM-ENGINE. 

Sir, — I  inclose  you  two  diagrams 
which  I  hope  will  let  Mr.  Pilbrow  see 
that  his  engine  will  not  be  very  supe- 
rior (if  it  will  be  at  all)  to  the  common 
form  of  those  now  used,  with  air-pump 
and  condenser  used  separately. 

Fig.  1,  is  a  diagram  taken  with  Mr, 
M 'Naught's  Indicator,  by  Mr.M'Naught 
himself,  and  I  can  vouch  for  the  accu- 
racy of  it.  A,  L,  is  the  atmospheric 
line.  It  was  taken  from  the  upper 
side  of  the  cylinder.  I  have  no  doubt 
that  it  would  be  better  on  the  under 
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side,  as  it  would  have  a  more  direct 
communication  with  the  condenser. 
However,  as  it  is,  it  shows  a  vacuum 
in  the  cylinder,  of  13*48lbs.,  that  was 
when  the  engine  was  newly  started, 
but  I  heard  it  had  improved  since. 

Fig.  l.  L 


J  3.3 
13.3 


13.3 


13.5 


13.5 


13.5 


13-6 


13.6 


13.6 


13.6 


A  13.48lbs. 

It  may  be  proper  to  mention  that 
the  engine  is  used  for  driving  the  silk- 
mills,  Edinburgh,  and  was  made  by  the 
late  Claud,  Girdwood,  and  Co.,  Glas- 
gow. 

Fig.  2,  is  taken  from  the  Commodore 
steam-boat,  on  the  Glasgow  and  Liver- 
pool station,  made  by  Robert  Napier, 
Glasgow.  A,  L,  is  the  atmospheric 
line;  the  spaces  on  the  left  side  of 
the  line,  A,  L,  denote  the  proportions 
of  steam  above  the  atmosphere.  It 
shows  a  vacuum  of  12*211bs.  in  the 
cylinder,  carrying  7'5lbs.  of  steam,  but 
being  shut  ofl*  at  -frths  of  the  stroke, 
this  reduces  it  on  an  average  to  6*281bs. 

Now  Mr.  Pilbrow  cannot  mean  to 
say  that  he  will,  by  his  engine  add 
4  lbs.   of  vacuum  in  either  of  these 
cases ;  I  think  he  will  have  to  add 
some  weight  to  the  atmosphere  before 
he  will  do  that. 


J  CYLINDER  ENGINE. 

In  my  opinion,  the  old  system  of 
having  a  condenser  and  air-pump  is 
preferable  to  Pilbrow's.  The  air-pump 
is  objected  to  by  many,  as  they  think 
it  requires  a  great  deal  of  power  to 
work  it :  some  think  about  £th  of  the 
whole  engine.  A  very  little  thought 
will  convince  a  person  that  it  takes 
very  little  power  off  the  engine. 

Fig.  2. 


/ 

12..  2  ^ 

yy  5.2 

7.5 

12.  4- 

12  .6 
12.  8 

7.5 

12.  a 

7.5 

13 

7.5 

13 

7.5 

12.  9  j 

7.5 

9.5 

6.28  1.221  lbs. 


The  bucket  works  in  a  vacuum  equal 
to  the  condenser ;  the  weight  of  water, 
(which  for  a  40-horse  engine  is  only 
126lbs.  each  stroke,)  bucket,  cross- 
head,  and  rods,  to  lift  which,  is  all  the 
engine  has  to  do  once  every  revolution. 
The  friction  is  very  little  unless  the 
bucket  be  very  firmly  packed,  for  which 
there  is  little  use  j  I  think  ■j'yth  is  suffi- 
cient 

By  giving  this  a  place  in  your  use- 
ful Magazine,  it  will  perhaps  be  the 
means  of  preventing  Mr.  Pilbrow  from 
wasting  his  time  and  money  needlessly, 
and  you  will  oblige 

Yours,  &c, 

A.M. 

Glasgow,  September,  14,  184  U 


■ 
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SAFETY  VALVE. 


Fig.  3. 


Fig.  4. 


New  Safety  Valve. 
Sir,-— Encouraged  by  the  promptitude 
and  impartiality  with  which  you  in- 
serted a  letter  I  troubled  you  with  on 
the  subject  of  a  u  Steam  Boat  Alarm" 
for  denoting  the  position  and  course 
of  steamers  in  fogs,  or  at  night,  I  am 
induced  to  submit  lo  you  a  few  remarks, 
accompanied  with  diagrams,  on  the 
"  adaptation  of  valves  of  a  new  con- 
struction for  insuring  the  safety  of 
steam  boilers,"  and  in  doing  this,  I  feel 
confident,  that  should  they  be  con- 
sidered of  any  utility  toward  that  highly 
important  object,  such  will  be  best  at- 
tained by  being  inserted  in  your  widely- 
circulated  Magazine,  which,  being  con- 
sulted by  all  mechanics,  will  insure  the 
subject  practical  and  useful  considera- 
tion. 

On  reading  the  various  opinions  on 
the  safety-valve  expressed  in  the  Com- 
missioners' Report  on  Steam  Vessels, 
it  appeared  to  me,  that  though  it  was 
considered  necessary,  that  the  engineer 
should  have  command  of  the  valves ; 
nevertheless,  that  much  danger  resulted 
from  their  liability  to  be  tampered  with, 
especially  to  enforce  additional  6peed. 


The  accompanying  drawing  exhibits 
a  valve  calculated  to  perform  the  or- 
dinary operation  of  allowing  the  steam 
to  escape  when  it  6hall  have  acquired 
a  greater  degree  of  power  than  the 
boiler  is  constructed  to  bear;  while, 
at  the  same  time,  it  is  contrived  to  en- 
force the  escape  of  the  steam  in  the 
event  of  the  valve  being  overloaded; 
thus,  in  fact,  enforcing  a  security  from 
an  attempt  to  evade  it;  but,  while  I 
send  this  drawing  to  illustrate  the  sub- 
ject, I  rather  wish  to  establish  the 
principle  than  point  out  any  mode  of 
performing  the  same,  knowing,  on  how 
many  circumstances  this  must  depend. 

Trusting  that  it  may  be  considered  a 
subject  of  sufficient  importance  for  your 
valuable  Magazine,  and  that  the  ac- 
companying drawing  and  specification 
may  be  sufficiently  explicit,  of  which, 
if  not,  I  shall  gladly  afford  explana- 
tion on  a  letter  to  my  address,  which 
you  have,  for  your  own  or  any  person's 
sat  isfaction  that  may  wish  for  the  same. 

I  remain,  Sir,  your  very  obedient, 
A  Young  Engineer. 

Explanation  of  the  Engravings. 
Fig.  1  represents  an  external  vie 
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of  the  new  valve,  not  varying  in  ap- 
pearance from  the  ordinary  steel-yard 
valve  in  present  use. 

Fig.  2  is  a  section  of  the  same,  show- 
ing the  improvement  to  consist  in  the 
valve  itself,  which  has  the  shape  shown 
in  fig.  3,  its  lower  part  being  smaller 
than  the  upper  to  allow  of  the  intro- 
duction of  four  spiral  springs,  shown 
in  fig.  4,  by  the  four  open  circles ;  there 
are  four  small  pipes,  or  channels,  cut 
on  the  sides  of  the  valve,  one  of  which 
is  seen  in  fig.  3,  each  branching  into 
two  others,  as  seen  in  figs.  3  and  4,  by 
the  eight  black  circles ;  these  channels 
go  down  very  near  to  the  bottom  of  the 
valve. 

There  are  two  openings  provided 
from  the  valve  box  to  the  waste  pipe, 
the  one  above,  the  other  near  the  bot- 
tom of  the  valve.  The  action  of  the 
valve  is  of  the  ordinary  character,while 
the  conditions  are  allowed  their  prpper 
functions,  but  on  any  attempt  at  over- 
loading, it  will  instantly  descend,  and 
thereby  afford  access  for  the  steam  to 
escape  through  the  four  channels  in 
the  valve,  into  the  valve-box,  and 
thence  by  the  upper  opening  into  the 
waste  pipe,  until  the  weight  by  which 
it  has  been  everloaded  is  removed,when 
the  action  of  the  four  springs  restores 
the  valve  to  its  proper  position  and  or- 
dinary use. 


RUSSELL    ON    STEAM   AND  STEAM 
NAVIGATION. 

On  the  Nature,  Properties,  and  Appli- 
cations of  Steam,  and  on  Steam  Na- 
vigation. From  the  Seventh  Edition 
of  the  Encyclopedia  Britannica.  By 
John  Scott  Russell,  M.A.,  F.R.S.E., 
Vice-President  of  the  Society  of  Arts 
for  Scotland,  SfC.  §c.  $c.  Edinburgh: 
Adam  and  Charles  Black.  378  pp. 
12mo.,  with  15  plates. 

(Fourth  and  concluding  Notice.) 

In  our  first  notice  of  Mr.  Russell's  work, 
speaking  of  it  in  a  general  sense,  we 
gave  it  a  hearty  welcome,  as  a  valuable 
and  much-needed  addition  to  scientific 
literature ;  and  dwelt  particularly  on  its 
value  as  containing  the  results  of  the 
scattered  experiments  of  different  na- 
tions on  the  elastic  force  of  steam,  re- 
duced, where  necessary,  from  foreign 
into  English  measures.  In  our  second, 


we  directed  attention  to  Mr.  Russell's 
narrative  of  the  early  history  of  steam 
navigation ;  and,  while  we  commended 
the  candour  and  discrimination  of  his 
statements,  found  ourselves,  (not  with- 
out surprise,)  under  the  necessity  of 
differing  from  him  entirely  in  the  con- 
clusions drawn  from  them :  for,  where- 
as he  assigns  to  Miller,  Taylor,  and 
Symington,  in  nearly  equal  propor- 
tions, the  merit  of  originating  modern 
steam  navigation,  we  maintained  that 
the  facts,  as  cleared  up  and  laid  down 
by  himself,  showed  indisputably  that 
it  belonged  to  Symington  alone.  In 
our  third  notice  we  adverted  to  the 
questio  vexata  of  the  difference,  in  point 
of  duty,  between  the  Cornish  and  other 
engines — animadverted  on  Mr.  Rus- 
sell's insufficient  appreciation  of  the 
effects  due  to  differences  in  the  speed 
of  pistons,  and  to  his  omission  of  the 
uses  of  the  Indicator,  as  a  means  of 
solving  the  difficulty  in  question,  and 
of  the  experimental  evidence  which  it 
has  already  furnished.  And  in  our 
present  and  concluding  notice,  we  pro- 
pose to  address  ourselves  to  the  matter 
of  Mr.  Russell's  fourth  chapter,  which 
treats  of  "  the  progress  of  steam  navi- 
gation in  America  and  Europe,  from  its 
introduction  to  its  present  condition." 

Any  person  desirous  of  obtaining  a 
correct  account  of  the  rise,  progress, 
and  present  state  of  steam  navigation 
in  Great  Britain,  would  doubtless  go  to 
our  most  esteemed  Encyclopaedia  for 
its  history,  (if  a  foreigner,  he  most  cer- 
tainly would,)  as  being  at  once  the  most 
comprehensive  and  most  authentic  re- 
cord. And  if  so,  he  could  not  but 
gather  from  Mr.  Russell's  version  of 
trie  matter,  that  to  Scotland,  almost 
wholly,  is  Great  Britain  indebted  for 
its  present  advancement ;  and  that 
England  has  done  little,  if  any  thing, 
towards  its  extension  or  improvement. 
This  portion  of  our  author's  pages 
would  be  more  correctly  designated, 
"  The  Superiority  of  Scotch  Engineers 
asserted;  or,  a  Wet  Blanket  for  Old 
Father  Thames.  By  a  Modern  Athe- 
nian." 

Whether  Mr.  Russell's  enlogiums 
savour  of  the  shop,  or  the  soil,  they 
are  most  unfair  to  the  English,  and 
particularly  London-made  marine  en- 
gines, which,  if  equalled  by  the  Clyde 
engines,  (which  we  deny,)  are  cer- 
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tainly  not  surpassed  by  them.  In  op- 
position to  the  inference  from  Mr.  Rus- 
sell's work,  and  in  support  of  the  fact, 
that  England  has  done  more  for  the 
extension  of  steam  navigation  than 
Scotland,  we  intended  to  have  prepared 
authentic  tables  from  parliamentary  re- 
turns, to  show  the  number  of  steamers 


built  in  Scotland,  and  the  number  in 
England ;  but  we  are  saved  this  labour 
by  meeting  with  them  in  the  pamphlet 
"On  Steam  Navigation,"  by  Boyman 
Boy  man,  Esq..,  more  than  once  recently 
referred  to  m  our  pages,  from  which 
we  extract  the  following 


TABLE, 

Tracing  the  rise  and  progress  of  steam  navigation  in  Great  Britain  and  Ireland,  and  the 

Plantations,  from  1788  to  1838. 


No  Steamers  have  been  built  at  the  islands  of  Jersey,  Guernsey,  and  Man. 
nage  is  exclusive  of  the  space  occupied  by  the  engineB. 


The  ton- 


It  will  be  seen  from  the  preceding 
table,  that,  whilst  Scotland  has,  down 
to  1838,  built  231  steamers,  of  31,037 


tons,  England  alone  has,  down  to  the 
same  period,  built  541  steam-vessels, 
of  57,942  tons.   But  this  table  does 
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include  the  steam  navy  of  Great  Bri- 
tain, of  which  the  following  table,  ex- 
tracted from  that  excellent  periodical, 
the  Colonial  Magazine,  (No.  3,)  gives, 
we  believe,  a  correct  account. 

RISE  AND  PROGRESS  OF  STEAM- VESSELS  IN 


THE  BRITISH  NAVY,  1828  TO  184  0. 


Horses 

Number. 

power. 

Ia  the  year  1828 

.... 

400 

it 

1829 

.... 

692 

tt 

1830 

.... 

792 

tt 

1831 

.... 

1,212 

tt 

1832 

.... 

1,652 

tt 

1833 

.... 

2,552 

>t 

1834 

.... 

2,792 

tt 

1835 

•  • . . 

2,928 

tt 

1836 

.... 

3,168 

»» 

1937 

.... 

3,308 

tt 

1838 

. .  • . 

6,622 

it 

1839 

•  »•*..  6 1 

«... 

7,691 

tt 

1840 

.... 

10,661 

The  total  tonnage  of  the  76  steam- 
vessels,  forming  part  of  the  navy, 
amounts  to  35,000  tons,  and  10,661 
horses-power ;  and  all  these,  with  the 
exception  of  four,  were  made  by  Eng- 
lish manufacturers.  This  branch  of  the 
navy  dates  its  existence  from  no  earlier 
period  than  1828.  The  actual  horses- 
power  of  each  government  steam  vessel 
is  not  given.* 

The  reader  will  observe,  under  the 
columns  of  England  and  Scotland,  in 
our  first  table,  that  in  1816  this  country 
equalled  Scotland  in  the  number  of 
steamers  built,  and  exceeded  them  in 
tonnage ;  and  that  from  1816,  with  two 
or  three  exceptions,  she  has  in  every 
succeeding  year  surpassed  her  in  both. 

Mr.  Russell  awards  great  praise  to 
Mr.  David  Napier,  of  Glasgow,  and  not 
unjustly,  for  being  the  first  (about  1818) 
to  attempt  the  navigation  of  the  open 
sea  by  steam ;  but  he  exaggerates  that 
gentleman's  merits  considerably  in  say- 
ing, "  that  Great  Britain  owes  to  him 
the  establishment  of  deep  sea  commu- 
nication by  steam-vessels,  and  of  post- 
office  packets."  Mr.  David  Napier's 
"deep  sea"  achievements  never  ex- 


*  The  number  of  steam-ships  of  war  lias  gone  on 
increasing  so  rapidly,  that  at  the  date  of  our  present 
publication  it  amounts  to  102  !  And  that  exclusive 
of  many  vessels  engaged  in  the  mail  service, 
which  may  at  any  time  be  converted  into  war 
steamers  of  the  first  class !  With  such  a  force,  and 
such  resources,  England  may  at  any  time,  (as  of 
yore,)  sweep  the  seas.  All  the  rest  of  the  world  la 
at  least  ten  years  behind  us  in  all  tbat  regards 
steam  power,  and  its  application  to  marine  pur- 
poses. 


tended  beyond  the  adjacent  coasts  of 
Ireland,  France,  and  Holland ;  and  long 
before  there  was  a  single  Clyde-built 
vessel  which  had  run  a  voyage  of  more 
than  twenty-four  hours'  duration,  the 
skill  and  enterprise  of  the  engineers  of 
the  Thames  and  Mersey  nad  sur- 
mounted all  the  perils  of  the  Bay  of 
Biscay,  and  established  a  regular  steam 
communication  between  England  and 
Spain,  Portugal,  and  the  Mediterra- 
nean.   Besides,  Mr.  David  Napier, 
though  an  adventurous  engineer — too 
much  so,  perhaps,  for  his  reputation, 
which  is  unhappily  identified  with  a 
greater  loss  of  life  from  steam-vessel 
accidents  than  has  fallen  to  the  lot  of 
any  dozen  other  engineers  that  can  be 
named — has  never  contributed  any 
thing,  (that  we  are  aware  of,)  to  the 
means  by  which  deep  sea  navigation 
has  attained  to  its  present  state  of  ex- 
cellence.  The  beautiful  adaptation  of 
the  beam  engine  to  marine  purposes— 
that  arrangement  which,  introduced  in 
1819,  has  never  since  been  materially 
departed  from  by  beam-engine  makers, 
whether  of  this  or  the  other  side  of  the 
Tweed — we  owe  to  Boulton  and  Watt. 
The  admirable  workmanship  for  which 
English  marine  engines  have  become 
so  famous  all  over  the  world,  is  to  be 
solely  traced  to  the  rivalry  which 
sprung  up,  about  1822,  between  Boul- 
ton and  Watt,  and  Maudslays  and 
Field,  and  has  brought  the  Seawards, 
the  Millers,  and  other  able  English 
competitors  into  the  field  j  while,  dur- 
ing the  same  period,  Clyde  workman- 
ship had  become  almost  proverbial  for 
its  unworkmanlike  and  inefficient  cha- 
racter. 

Again,  who,  may  we  ask,  made  the  en- 
gines of  those  magnificent  vessels  which 
have  so  nobly  upheld  the  supremacy  of  the 
British  flag  over  the  deep — which  na- 
vigate all  waters  in  all  weathers,  and 
seem  to  dare  the  nations  and  the  ele- 
ments to  try  conclusions  with  them? 
And,  why  is  it  that  Mr.  Russell  has  passed 
them  over  unnoticed  ?  Not,  surely,  be- 
cause of  the  fact  before  mentioned,  that 
with  the  exception  of  four  built  with- 
in the  last  two  years,  they  have  been  all 
made  by  English  engineers.  In  1838, 
when  Mr.  Russell  wrote  those  papers  for 
the  Encyclopaedia  Britannica,  which  have 
been  detached  from  it,  and  republished 
in  their  present  shape,  the  British  Steam 
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Navy  numbered  no  less  than  55  vessels ; 
and,  in  1840,  when  that  republication 
took  place,  affording  to  the  author  a  con- 
venient opportunity  for  making  any  re- 
quired corrections  or  additions,  the 
number  had  increased  to  76.  But,  in 
1840,  as  in  1838,  Mr.  Russell  omits  them 
entirely,  from  what  he  nevertheless  grave- 
ly styles  a  history  of  "  the  present  condi- 
tion of  Steam  Navigation !" 

Nor  is  the  omission  reprehensible 
merely,  because  of  the  number  and  mag- 
nitude of  these  war  steamers ;  for  there 
are  improvements  in  construction  con- 
nected with  them,  which  ought  not,  on 
any  account,  to  have  been  left  out  of  a 
work  professing  to  represent  the  state  of 
steam  navigation  as  it  is.  By  the  new 
class  of  engines,  called  the  Gorgon  en- 
gines, from  their  having  been  first  intro- 
duced into  the  Gorgon  frigate  by  the 
Messrs.  Seawards,  a  saving  of  full  one- 
fourth  in  weight,  and  one-third  in  engine 
room  has  been  effected,  as  compared  with 
beam  engines  of  the  older  form  j  which,  in 
a  vessel  of  the  size  and  power  of  the  Gor- 
gon, is  equal  to  a  saving  of  225  tons  of 
tonnage  space,  or  the  same  thing,  as  ena- 
bling her  to  carry  fifteen  days'  fuel,  in- 
stead of  ten,  and  thereby  increasing  her 
"  deep  sea"  efficiency  full  one-half.  The 
gain  over  beam-engines  of  Clyde  con- 
struction is  even  greater  than  here  stated ; 
for  it  is  a  well  ascertained  fact— explain 
it  as  the  Clyde  engineers  may,  or  Mr. 
Russell  for  them, — that  the  four  war 
steamers  they  have  fitted,  (we  allude  to 
the  Hecla,  Kecate,  Stromboli,  and  Vesu- 
vius,) consume  more  than  double  the 
same  quantity  of  fuel  in  the  same  time, 
which  is  consumed  by  any  of  the  vessels 
supplied  with  London-made  engines. 
Thus,  a  vessel  with  Scotch  beam-engines 
of  300  horses  power,  will  carry  only  200 
tons  of  coal,  and  these  will  last  only  seven 
days ;  while  a  vessel,  with  Gorgon  engines 
of  the  same  power  will  carry  300  tons, 
which  will  suffice  for  fifteen  days'  con- 
sumption. According  to  a  return  made 
very  recently  to  the  Admiralty  (not  yet 
published,  but  with  a  statement  of  the 
general  results  of  which  we  have  been 
obligingly  favoured,)  the  average  con- 
sumption of  all  the  London-made  en- 
gines supplied  to  the  Royal  Navy, 
(Boulton  and  Watt's  included,)  for  a 
period  of  six  months,  was  only  8£lbs. 
per  horse  power  per  hour,  and  some 
of  them,  (the  Gorgon  for  instance,)  con- 
sumed only  6iibs.;  while  the  lowest 


consumption  of  the  four  Scotch-fitted 
vessels  has  been  lllbs. ;  some  of  them 
have  expended  as  much  as  17lbs.,  and 
the  mean  is  about  14£lbs.  The  infe- 
riority of  the  Scotch  engines,  in  this  re- 
spect, is  the  more  remarkable,  that  they 
have  all  been  built  within  the  last  two 
years,  and  the  makers  of  them  have  had 
it  in  their  power  to  avail  themselves  of 
every  improvement  elicited  by  the  pre- 
ceding twenty  years*  experience  of  their 
English  rivals ;  while  the  English- made 
engines,  the  average  consumption  of 
which  we  have  stated  to  be  only  8jlbs., 
includes  many  which  have  been  from 
ten  to  fifteen  years  in  nearly  constant 
use.  The  first  cost  of  Scotch  engines  is 
to  be  sure  25  per  cent,  less  than  that  of 
the  English ;  but  it  is  a  dear  horse  at  any 
price  which  eats  twice  as  much  as  others, 
and  does  less  work. 

It  may  not  be  out  of  place  to  notice  here 
a  difference  which  exists  in  practice,  of 
whichwe  suspect  the  public  at  large  are  but 
little  aware,  between  the  nominal  power 
of  marine  steam-engines,  (to  which  only 
our  preceding  statements  have  reference,) 
and  the  real  power.  The  nominal  power 
is  that  at  which  they  are  rated  in  casting 
up  the  first  cost  per  horse-power;  but 
it  is  the  custom  of  engine- makers  to  give, 
as  the  saying  is,  a  good  deal  into  the  bar- 
gain. In  the  case  of  Londonwnade  en- 
gines, the  addition  usually  made  to  the 
nominal  or  selling  power  is  as  much  as 
75  per  cent;  how  much  the  Clyde 
makers  are  in  the  habit  of  allowing  we 
do  not  know.  If,  therefore,  we  divide 
the  consumption  of  the  London-made 
engines,  not  by  their  nominal  but  by  their 
real  horses'  power,  we  shall  find  that  the 
average  consumption,  instead  of  8}  lbs. 
per  horse-power  per  hour,  is  only  about 
5  lbs.  Whether  the  custom  of  which  we 
speak  has  arisen  from  an  anxious  desire 
in  engine-makers  to  err  on  the  safe  side, 
or  has  been  generated  by  the  eagerness 
of  competition,  we  know  not ;  but  in  any 
case  we  think  it  a  pity  that  such  a  custom 
should  exist.  It  is  calculated  to  produce, 
and  we  have  no  doubt  has  produced,  a 
great  deal  of  misconception  and  error ; 
and  is  quite  unworthy  of  a  profession,  of 
which  exactitude  is,  or  ought  to  be,  one 
of  the  most  distinguishing  characte- 
ristics. 

Although  the  Gorgon  plan  of  con- 
struction has  passed  uncommended,  be- 
cause evidently  not  duly  appreciated  by 
Mr.  Russell,  we  must  not  leave  it  to  be 
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inferred,  from  what  we  have  said,  that 
there  U  no  mention  whatever  made  of  it 
in  his  pages.  He  has  given  an  engraving 
of  an  engine  on  this  plan,  (copied,  if  we 
mistake  not,  from  our  own  journal ;)  and 
mentions  that  it  has  been  put  into  four 
frigates.  But  that  is  all ;  and  even  that 
little  all  is  incorrect.  Instead  of  four 
frigates,  he  should  have  said  eleven,  (ex- 
clusive of  two  or  three  vessels  fitted  for 
the  Russian  government,  and  for  the 
East  India  Company;)  and  he  might 
with  propriety  have  added,  that  so  well 
has  it  answered  in  all  these  instances, 
that  not  only  Boulton  and  Watt,  but  his 
own  keen-sighted  countryman,  Robert 
Napier,  have  commenced  building  en- 
gines on  the  same  plan. 

Another  grievous  sin  of  omission  with 
which  we  think  Mr.  Russell  fairly  charge- 
able is,  the  silence  he  has  observed  with 
respect  to  that  master-piece  of  marine 
enginery,  and  chef-dceuvre  of  Mauds- 
lays  and  Field,  the  Great  W estern.  The 
play  of  Hamlet,  with  the  part  of  Hamlet 
omitted,  (according  to  the  old  story,)  is 
nothing  to  this.    Great  as  have  been  the 
"  deep  sea  "  performances  of  the  govern- 
ment steamers,  (the  best  of  them,)  those 
of  the  Great  Western  have  been  greater 
still.    She  was  the  first  vessel  that  suc- 
cessfully navigated  the  Atlantic,  and, 
though  she  has  had  several  powerful 
competitors,  is  the  only  one,  (with  the 
exception  of  the  Halifax  steamers,  re- 
cently started  by  Messrs.  Cunard  and 
Co.,  and  with  which  no  comparison  can 
as  yet  be  fairly  instituted,)  which  has 
continued  to  ply  regularly  between  Great 
Britain  and  America — performing  her 
voyages  to  and  fro  with  almost  as  much 
regularity  as  any  river  pleasure-boat,  and 
being  now,  after  her  forty- second  voyage, 
and  after  having  steamed  about  130,000 
miles — equal  to  going  five  times  round 
the  world— as  tight  and  sound,  and  in  as 
good  working  condition,  as  ever.  Ex- 
cellent, too,  as  the  Gorgon  plan  of  con- 
struction is,  it  must  be  confessed  that  it 
has  effected  little,  if  any  thing,  in  point 
of  economy  of  fuel,  (however  much  in 
respect  of  weight  and  stowage-room,) 
beyond  what  has  been  accomplished  in 
the  case  of  the  Great  Western,  by  ex- 
cellence of  machinery,  by  careful  clothing 
of  the  boilers,  pipes,  and  cylinders,  and 
by  working  the  steam  expansively.  The 
nominal  power  of  the  Great  Western 
engines  is  400  horses,  but  the  actual 
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power,  as  shown  by  the  Indicator,  is  600, 
(diameter  of  cylinder  73  inches,  stroke 
7  feet;)  the  steam  is  worked  from  full 
pressure  of  4  lbs.  to  two-thirds  ;  the  con- 
sumption of  fuel  is  7  lbs.  per  horse  power 
per  hour  on  the  nominal  power  of  the 
engines,  or  4*66  on  the  actual  power. 
The  consumption  of  the  Gorgon  is  rather 
less  than  this ;  but  the  average  consump- 
tion of  all  the  vessels  fitted  with  engines 
on  the  same  plan  is  5  lbs. 

Neither  is  Mr.  Russell  less  deficient 
respecting  the  state  of  steam  navigation 
in  other  countries.  His  chapter  "  On  the 
Progress  of  Steam  Navigation  in  Europe" 
in  no  degree  comes  up  to  its  title.  Of  the 
state  of  this  power  in  the  foreign  empires 
of  Europe  not  a  word  is  said,  from  which 
the  reader  could  judge  whether  it  were 
known  at  all  out  of  Great  Britain,  or,  if 
known,  practised.  We  will  therefore 
make  our  notice  more  complete  by  sup- 
plying the  deficiency  with  the  table  given 
on  our  next  page,  compiled  from  papers 
presented  to  the  House  of  Commons,  on 
the  motion  of  Sir  R.  H.  Inglis,  in  1837. 
The  returns  for  foreign  powers  are  not 
later  than  1836. 

A  few  more  observations  in  conclu- 
sion. Mr.  Russell,  at  p.  175,  says,  "We 
frankly  admit  that  the  river  steamers 
of  America  stand  in  every  respect,  in 
science,  in  beauty,  in  magnitude,  in 
speed,  unparalleled  by  the  river  steam- 
ers of  our  own,  or  any  other  country." 
Is  this  really  the  fact?  "We  have 
never  seen  the  American  steamers  to 
form  any  opinion  of  their  "beauty," 
but  we  cannot  imagine  that  a  correct 
eye  would  see  symmetry  of  proportions, 
where  there  is  no  compactness.  We 
suspect  that  an  unsightly  beam,  like 
our  mining  engines,  playing  half  way 
up  the  funnel,  must  be  any  thing  but 
"  beautiful."  Beauty  of  this  kind  we 
hope  never  to  see  introduced  in  this 
country,  to  mar  the  exquisite  propor- 
tions of  some  of  our  best  river  boats, 
such  as  the  Ruby,  the  Red  Rover,  the 
Star,  the  Blackwall,  the  Railway,  $c. 
In  "magnitude,"  no  doubt,  the  river 
boats  of  America  surpass  our  own 
river  steamers.  The  vast  volume  and 
rapidity  of  theAraerican  rivers,  and  the 
mighty  scale  on  which  nature  has  dis- 
played her  magnificence  in  the  unequal- 
led breadth  and  extent  of  her  sublime 
rivers,  render  size  indispensable.  In 
"speed,"  we  question  greatly  whether 
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brother  Jonathan  docs  "go  a-head" 
of  us.  The  navigation  of  the  two  thou- 
sand miles  of  the  rapid  Missisippi  is 
never  accomplished  in  less  than  twenty 
days  of  constant  steaming.  And  in 
"science,"  where  is  their  superiority  P 
They  use  steam  expansively,  and  wise- 
ly so,  and  we  are  astonished  beyond 
measure  that  our  engineers  do  not  carry 
this  principle  to  a  greater  extent  in  our 
own  steamers.  But  in  what  other  point 
of  science  do  the  Americans  surpass 
us?  They  have  scientifically  blown 
up,  by  only  two  explosions,  220  human 
beings,  130  by  the  Oronoko,  in  1838, 
and  100  by  the  Moselle.  The  greatest 
number  blown  up  in  England  by  one 
explosion  was  24  by  the  Union  in  1837, 
and  whilst  our  accidents  from  all  causes 
do  not  exceed  634  individuals  destroyed 
in  the  United  Kingdom  down  to  1838, 
America  has  blown  up,  and  killed  in 
various  ways,  from  1807  to  1838,  2,000. 
[See  Report  to  Congress  on  Steam 
Vessels,  dated  December  12,  1838.]  We 
should  like,  too,  to  know  what  quan- 
tity of  fuel  is  consumed  per  actual  horse 
power  per  hour  by  the  American  en- 
gines— the  only  true  criterion  of  superi- 
ority of  science.  The  rapid  speed  of  pis- 
tons of 500  feet  a  minute,  is  not  yet  shown 
to  be  any  improvement.  Mr.  Russell 
observes  in  p.  241,  that  the  principle  of 
using  steam  expansively  in  America, 
"  is  one  great  cause  of  the  superiority 
in  speed  of  American  vessels."  We  do 
not  see  the  soundness  of  this  dictum. 
It  will  save  coals,  and  lighten  the 
draught  of  water,  but  how  it  should  in- 
crease the  speed  of  a  vessel,  is  to  us  a 
mystery. 

It  is  from  no  want  of  further  mat- 
ter for  remark  that  we  now  conclude 
our  notice  of  this  work.  Had  our 
author  less  talent,  we  had  taken  less 
trouble  to  point  out  what  appear  to 
us  serious  errors  in  the  execution  of 
this  work.  He  is  an  original  thinker, 
and  if  his  views  have  not  always  led 
him  to  sound  conclusions,  it  is  only 
what  has  happened  to  many  greater 
minds  before  him.  Works  sent  to  the 
world,  as  "  Encyclopaedia  Britannica 
Treatises,"  are  looked  at  with  greater 
severity  of  judgment  than  more  fleeting 
publications. 

The  observations  of  Mr.  Russell  (p. 
301—306)  "on  water-lines,"  deserve 
attention  for  their  importance,  and  ori- 


ginality. We  have  not  sufficiently 
considered  the  principles  of  hydrody- 
namics to  give  a  correct  opinion  of  the 
soundness  of  his  views,  but  our  author 
adduces  practical  results  of  his  own 
science,  very  creditable  to  his  indepen- 
dent consideration  of  the  question,  and 
analogical  reasoning.  The  notices  taken 
by  Mr.  R.  of  the  various  applications  of 
steam  to  horticultural,  domestic,  and 
manufacturing  purposes,  and  the  addi- 
tion of  the  able  treatise  on  railways  by 
Lieutenant  Lecount,  also  greatly  en- 
hance the  value  of  the  work. 


THE   APPARATUS    POR    EQUALISING  THE 

POWER  Of  STEAM-ENGINES.  Itlw  BUCKLE 

IN  EXPLANATION. 

Sir,— I  feel  called  upon  to  notice  ft  statement 
published  in  tbe  Mechanics'  Magazine  of  tbe 
28th  ult,  in  reference  to  an  improvement  in 
equalising  the  motion  of  Steam-engines,  as  I 
am  therein  represented  to  have  put  forth  an 
"  unwarrantable  claim  to  the  invention." 

In  tbe  first  place  1  had  no  knowledge  of 
any  person's  intention  either  to  write  or  pub- 
lish a  line  on  this  subject ;  nor  was  I  aware 
of  Mr.  Scott  Russell's  paper,  until  it  was 
pointed  out  to  me,  in  the  Encyclopedia  Bri- 
tannica. 

I  am  little  disposed  to  make  a  parade  of 
any  success  that  may  attend  my  eEertions  io 
the  ordinary  course  of  business,  and  much 
less  so  to  make  an  "  unwarrantable  claim" 
to  tbe  merits  or  invention  of  another  per- 
son ;  but  however  reluctant  I  may  be  to  in- 
terfere with  Mr.  Lucy's  monopoly  of  any 
credit  which  may  belong  to  the  scheme  for 
which  he  has  taken  out  a  patent,  I  now  feel 
it  due  to  myself,  as  also  to  the  public,  that  I 
should  record  tbe  following  facts  : — 

In  the  year  1831,  as  engineer  for  Messrs. 
Boulton,  Watt,  and  Co.,  1  superintended  tbe 
making  and  erecting  Mr.  Lucy's  forty -bona 
engine,  and  afterwards  occasionally  called  to 
examine  its  condition,  when  he  frequently 
complained  of  the  irregular  motion  of  his 
mil),  and  the  rapid  wear  of  the  teeth  of  the 
wheels.  In  1835  Mr.  Lucy  applied  to  iae 
for  a  remedy,  at  the  same  time  proposing  two 
schemes,  tbe  one  to  be  a  lever  and  weight, 
and  the  other  a  strong  spiral  spring.  To 
both  of  these  proposals  I  made  such  objec- 
sions  as  appeared  reasonable  to  Mr.  Lucy,who, 
after  seme  consideration,  entirely  abandoned 
tbem.  I  then  suggested  the  application  of  a 
Pneumatic  Pump,  the  scheme  now  patented. 
Mr.  Lucy  being  at  that  time  totally  uoac- 
quainted  with  the  use  of  the  pump,  and  alio 
with  any  arrangement  by  which  its  power 
could  be  applied,  it  was  only  by  repeated  ex- 
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planations  he  at  length  became  satisfied  of 
its  practicability.  He  then  applied  to  Messrs. 
Boulton,  Watt,  and  Co.,  to  make  the  appa- 
ratus, and  they  agreed  to  do  so  on  the  under- 
standing that  they  took  no  responsibility 
for  its  success.  The  drawings  were  then 
made  by  me,  and  I  superintended  the  fitting 
and  erection  of  the  machinery  and  final  com- 
pletion of  the  scheme,  and  offered  no  impe- 
diment or  objection  to  Mr.  Lucy  taking  out  a 
patent  for  it. 

I  have  only  to  regret  that  the  construction 
put  upon  Mr.  Scott  Russell's  paper  in  the 
Encyclopedia  Britannica  should  have  led  to 
the  conclusion  that  I  have  set  up  any  44  un- 
warrantable claim  to  the  invention,"  and 
have  compelled  me  in  self-defence  to  give 
this  explanation  of  its  origin. 

William  Buckle. 

Handsworth,  September  7, 1841. 


THAMES  AND  CLYDE-BUILT  STEAMERS— 
L.  P.  IN  REPLY  TO  A.  M. 

Sir, — Your  correspondent  A.  M.,  in  his 
last  letter    on   44  Thames  and  Clyde-built 
Steamers,"  aska  how  it  comes,  the  Company 
wko  own  the  Turk,  have  bought  these  two 
vessels,  the  "Wallace"  and  "Burns?"  I 
can  only  answer  him  as  your  esteemed  cor- 
respondent Mr.  Bayley  has  done,  by  saying 
that  it  might  be  libellous  to  state  the  true 
reason.    If  he  is  particularly  desirous  of 
knowing,  I  would  refer  him  to  the  Director 
of  the  Company  who  made  the  purchase,  and 
the  engineer  who  went  with  him  to  the  Clyde 
for  the  purpose.    They  can  tell  him  if  they 
like—the  latter,  by  the  by,  is  a  Scotchman, 
who  no  doubt  imagines,  like  Mr.  John  Scott 
Russell,  that  nothing  is  right  in  steam- 
engines  or  steam  vessels  but  what  is  done  in 
the  Clyde.  A.  M.  admits  that  I  have  given  a 
Pretty  correct  statement  of  the  dimensions  of 
the    Wallace,*'  and  goes  on  to  say,  that  the 
60  horse  engines  are  only  a  nominal  power, 
&od  further,  that  the   "Wallace"  being 
worked  with  steam  of  7lbs.,  and  making  an 
average  vacuum  of  12£lbs.,  she  will  work  to 
double  her  nominal  power,  or  240  horses. 
So  much  more  to  the  discredit  of  her  builders, 
a«  she  did  not  beat  the  44  Duchess  of  Kent," 
a  vessel  much  larger  than  herself  with  only 
]40  horses  power.  A.  M.  wishes  me  to  men- 
won  the  pressure  of  steam  the  44  Duchess" 
^rries  in  her  boilers  ;  this  I  cannot  do  ;  but 
*  will  be  prepared  to  furnish  the  particulars 
he  requires,  provided  A.  M.  will  in  an  early 
number  give  the  diamiter  of  the  cylinders  of 
the  44  Wallace,"  together  with  her  draught 
of  water  when  in  best  sailing  trim ;  or,  if  he 
furnish  the  area  of  immersed  midship 
•  action  it  will  do  as  well.   A.  M.  says,  that 
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"  I  am  told  by  a  person,  who  has  every  oppor- 
tunity of  knowing,  that  she  never  went  as  well 
when  she  was  trimmed  in  the  way  L.  P.  men. 
tions."  Why,  I  have  not  mentioned  any  trim  : 
I  only  stated,  that  she  had  15  tons  of  coala 
in  her  after-hold  to  bring  her  in  trim,  or  to 
her  proper  lines ;  for  surely  A.  M.  does  not 
mean  to  state  that  the  builder  of  the  44  Wal- 
lace" intended  her  to  go  boring  along  with 
her  head  poked  into  the  water  like  an  old 
pig,  which  she  most  assuredly  would  have 
done,  had  she  been  without  the  said  15  tons  of 
coals,  which,  if  the  engines  had  been  placed 
in  their  proper  position  in  the  vessel,  would 
not  have  been  needed.  However,  as  I  said 
in  my  last  letter,  let  A.  M.,  or  his  country, 
man  Mr.  John  Scott  Russell,  produce  some- 
thing to  compete  with  the  "Blackwall"  or 
44  Railway,4'  before  they  talk  of  comparing 
the  Clyde  with  Thames-built  steamers.  The 
latter  vessel,  I  can  inform  them,  is  driving  a 
17  ft.  wheel,  9  ft.  11  inches  broad,  and  15 
inches  deep,  33  to  34  revolutions  per  minute, 
with  7  cwt.  of  coal  per  hour ;  the  pressure  of 
steam  in  the  boiler  not  exceeding  7lbs. 
I  am,  Sir,  your  obedient  servant, 
Sept.  27, 1841.  L.  P. 


THE  BLACKWALL  STEAMER. 
Sir, — You  will  greatly  oblige  me,  by  asking 
your  correspondent  (Mechanic)  what  matters 
the  high  pressure  at  which  the  engine  of  the 
Blackwall  is  worked,  supposing  the  boiler 
and  machinery  strong  enough  to  resist  the 
pressure  ?  And  also,  by  asking  him,  whether 
he  does  not  think  the  shock  which  he  speaks 
of  is  caused  by  the  rise  and  fall  of  the  con- 
necting machinery  from  the  piston-rod  to  the 
crank — the  engine  in  question  being  a  steeple 
engine. 

I  am,  Sir, 

Your  obedient  servant, 
25th  Sept.  Dicoue. 


AN  IMPROVED  MODE   OF  PAVING  STREETS. 
BY  EDWARD  LOMAX,  ASSOC.  INST.  C.  E. 

In  this  communication  the  author  proposes 
to  remedy  the  danger  and  difficulty  of  stop- 
ping or  turning  horses  during  wet  or  frosty 
weather,  on  wood  pavement.  His  plan  is, 
that  a  breadth  of  2  feet  6  inches,  near  each 
side  of  the  street,  should  be  paved  with 
stone,  for  the  horses  to  travel  upon,  the  car- 
riage wheels  still  running  upon  wood  ;  by 
which  means,  all  the  advantages  of  that  kind 
of  pavement  would  be  preserved  without 
risk  to  the  horse.  In  very  wide  streets,  a 
centre  track  might  also  be  paved  with  stone. 

By  this  plan,  the  labour  of  the  horse  would 
be  greatly  diminished,  a  considerable  portion 
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of]  his  power  being  now  lost,  because  the 
wood  pavement  is  less  favourable  for  the 
footing  of  the  horse,  than  for  the  motion  of 
the  wheels. 

Tbe  author  is  therefore  of  opinion,  that 
granite  pavement  for  the  horse  to  travel 
upon,  and  wood  pavement  for  the  wheel-way, 
would  forma  road  oa  which  the  horse  would 
work  with  least  loss  of  power,  and  the 
greatest  safety. 

A  model  of  tbe  proposed  improvement 
accompanied  the  paper. — Trans.  Inst.  Civ. 


AN  IMPROVED  PLANK  FRAME,  FOR  SAWING 
DEAL  PLANKS  OF  VARIOUS  THICKNESS 
INTO  ANY  NUMBER  OF  BOARDS.  BY  BEN- 
JAMIN HICK,  M.  INST.  C.  E. 

The  principal  improvement  in  this  machine 
ia  a  novel  kind  of  gearing  for  producing 
what  is  usually  termed  the  *'  taking-up,"  or 
"  traversing"  motion  of  the  plank  during  tbe 
operation  of  sawing. 

A  revolving  motion  is  given  to  two  pair  of 
coupled  vertical  fluted  rollers,  by  means  of 
worms  and  wheels,  which  are  worked  by  a 
ratchet-wheel  and  catch,  from  the  crank- 
shaft of  the  machine.  When  a  plank  is  in- 
troduced between  the  moving  rollers  and  the 
fixed  guides  in  the  centre  of  the  machine, 
the  tendency  of  tbe  motion  is  to  draw  the 
plank  forward  at  each  stroke,  with  a  force 
exactly  corresponding  to  the  degree  of  resist- 
ance opposed  by  the  teeth  of  the  saw.  By 
this  means,  the  necessity  of  any  other  sup- 
port or  side  roller  to  the  plank,  during  its 
progress  through  the  machine,  is  avoided, 
and  any  number  of  planks  of  different  length, 
depth,  and  thickness,  can  be  put  through  the 
machine  after  each  other,  without  any  alter- 
ation, or  stoppage  of  the  work. 

Several  minor  improvements  are  intro- 
duced in  the  general  arrangement  of  the 
machine,  particularly  in  the  position  of  the 
crank-shaft,  and  connecting  rod,  which  latter 
is  placed  in  the  centre  of  the  moveable  frame 
occupying  a  space  which  has  not  hitherto 
been  made  use  of  in  machines  for  cutting 
two  planks  simultaneously ;  and  by  carrying 
the  crank-shaft  upon  the  framing,  instead  of 
having  it  fixed  upon  a  separate  foundation, 
tbe  construction  is  simplified,  as  well  as  ren- 
dered less  expensive. 

The  communication  was  accompanied  by  a 
working  model  of  the  machine. — Trans.  Inst, 
of  Civ.  Eng. 

MAROONS   AS  SIGNALS  ON  RAILWAYS.— "BY 
MR.  EDWARD  ALFRED  COOPER. 

The  maroons  are  either  small  tin  cases,  or 
carcases  of  brown  paper,  charged  with  from 


\oz.  to  two  ounces  of  gunpowder,  mingled 
with  which  are  four  of  4<  Jones's  Promethe- 
an*," which  are  small  glass  tubes,  each  con- 
taining a  drop  of  sulphuric  acid ;  the  tubes 
are  surrounded  with  chlorate  (hyper-oxy-mu- 
riate)  of  potassa,  and  are  each  enveloped  in 
a  strip  of  paper. 

In  the  event  of  an  accident  occurring, 
which  renders  it  necessary  to  give  notice  that 
an  approaching  train  should  be  stopped  at  a 
given  point,  two  or  more  of  these  maroons 
are  fastened  upon  the  upper  surface  of  the 
rail,  by  strips  of  lead  attached  to  them.  The 
wheels  of  the  engine  in  passing  over  them, 
crush  the  glass  tubes  of  tbe  "  Prometheans," 
the  sulphuric  acid  inflames  tbe  chlorate  of 
potassa,  and  causes  an  explosion  of  the  gun- 
powder, which  is  distinctly  heard  by  the  en- 
gine driver,  who  immediately  shuts  off  the 
steam,  and  puts  down  the  break. 

Mr.  C.  H.  Gregory  had  permitted  several 
trials  to  be  made  with  these  maroons  on  the 
Croydon  Railway. 

An  engine  was  driven  at  full  speed  with  a 
number  of  empty  wagons  attached  to  it, 
and  with  the  steam  blowing  off  to  create  as 
much  noise  as  possible,  yet  the  explosion 
of  even  half  a  drachm  of  gunpowder  was 
distinctly  perceived  :  he  considered  the  in- 
vention to  be  practically  useful. — Trans.  Inst, 
of  Civ.  Eng. 


ABSTRACTS  OF  SPECIFICATIONS  OF  ENGLISH 
PATENTS  RECENTLY  ENROLLED. 

*«•  Patentees  wishing  for  more  full  ab- 
stracts  of  their  Specifications  than  the  present 
regulations  of  the  Registration  Offices  will  ad- 
mit of  our  giving,  are  requested  to  favour  us 
with  the  loan  of  their  Specifications  for  that 
purpose. 

Thomas  Spencer,  of  Liverpool,  Carver 
and  Gilder,  for  an  improvement  or  improve- 
ments in  the  manufacture  of  picture  and  other 
frames,  and  cornices ;  applicable  also  to  other 
useful  and  decorative  processes.  Petty  Bag 
Office,  September  8,  1841. 

These  improvements  consist  of  particular 
applications  of  the  new  and  important  art  to 
which  Mr.  Spencer  originally  gave  birth,  and 
are  divided  into  ten  heads. 

The  first  comprehends  a  method  of  manu- 
facturing picture  frames  in  copper.  For  this 
purpose,  a  mould  is  made  of  tbe  requisite  pat- 
tern, from  which  a  series  of  reverse  or  in- 
taglio moulds  are  cast,  in  the  usual  manner. 
The  cast,  if  not  a  conductor  of  electricity,  is 
made  one,  and  copper  deposited  upon  it  by 
the  galvano-plaatic  process.  When  a  sufficient 
thickness  of  copper  is  deposited,  it  is  removed 
from  the  mould,  and  its  back  filled  up  flush 
with  solder,  and  a  metal  rebate  placed  round 
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the  inside,  to  receive  the  glass  and  picture. 
The  frame  is  then  ready  for  gilding. 

Secondly,  we  have  a  similar  method  of  pro- 
ducing moulds,  by  the  galvano-plastic  process, 
in  which  composition  or  papier  macbee  orna- 
ments may  be  cast ;  such  moulds  being  also 
applicable  to  glass,  earthenware,  and  china. 
An  exact  model  of  the  ornament  or  other 
article  being  produced,  it  is  attached  to  a 
perfectly  fiat  surface,  and  both  being  made 
conductors,  copper  is  precipitated  thereon  by 
the  galvanic  process.  The  copper  mould  thus 
obtained  is  tinned  at  the  back,  and  filled  up 
flash  with  metal,  in  order  to  give  it  the  re- 
quired strength. 

Thirdly  the  patentee  describes  a  mode  of 
manufacturing  obverse  moulds  in  copper  for 
casting  therefrom  ornaments,  &c,  in  iron.  Any 
desired  pattern  is  rendered  a  conductor  of  elec- 
tricity, and  coated  with  copper  by  galvanism. 
In  order  to  obtain  a  smooth  surface  at  the 
back  of  the  deposited  copper,  the  cast  on 
which  the  deposit  is  to  be  formed  is  placed 
horizontally  in  the  vessel  containing  the 
cupreous  solution,  with  its  face  downwards, 
and  the  copper  surface  which  supplies  the 
copper  is  placed  upon  the  bottom  of  the  ves- 
sel. The  mould  thus  deposited  may  be  used 
as  an  obverse  mould  for  making  patterns  in 
sand  for  iron  castings. 

Fourthly,  a  mode  of  covering  the  surfaces 
of  metallic  picture  or  other  frames  with  gold  ; 
the  same  process  being  likewise  applicable  to 
other  surfaces,  and  to  the  raising  or  emboss- 
ing of  devices  in  gold  or  its  alloys.  For  this 
purpose,  a  solution  is  prepared  of  pure  gold, 
or  of  its  alloys,  in  bromine  or  iodine,  and  to 
this  mixture  a  few  drops  of  sulphuric  acid  are 
added.  The  surface  to  be  coated  is  cleaned 
in  the  usual  manner,  and  then  immersed  in 
the  solution,  being  connected  with  the  posi- 
tive wire  of  a  galvanic  battery ;  a  surface  of 
gold  to  be  eroded  is  connected  with  the  ne- 
gative wire,  and  the  battery  put  in  action, 
when  a  deposition  of  gold  is  effected  of  any 
desired  thickness. 

Fifthly,  a  mode  of  employing  silver  for  co- 
vering surfaces.  The  solution  is  prepared  as 
follows  •  silver  is  dissolved  in  bromine  and  al- 
cohol, by  means  of  galvanism,  and  this  solution 
is  allowed  to  precipitate  a  yellowish  white 
powder ;  the  liquid  is  then  decanted,  and  the 
precipitate  is  boiled  for  ten  minutes  in  thirty 
times  its  weight  of  a  saturated  solution  of 
acetate  of  ammonia.  Or  a  solution  may  be 
formed  by  dissolving  an  iodine  of  silver  in 
prossiate  of  potassa,  or  any  of  the  ammo- 
niacal  salts. 

Sixthly,  how  metallic  surfaces  may  be  cover- 
ed with  platinum.  For  this  purpose  a  quantity 
of  plati  no -bichloride  of  ammonia  is  mixed  with 
sixty  times  its  weight  of  water,  to  wbicb 
three  parts  of  muriatic  acid  have  previously 


been  added  ;  this  mixture,  after  being  boiled 
for  about  ten  minutes,  forms  the  solution, 
which  is  to  be  used  in  lieu  of  the  usual  solu- 
tion of  copper.  Or  bromine  mixed  with  its 
bulk  of  alcohol  is  added  to  spongy  platinum, 
and  stirred  or  shaken  till  dissolved ;  this 
solution  is  then  combined  with  half  its  bulk 
of  dilute  sulphuric  acid,  containing  six  times 
its  weight  of  water,  when  it  is  ready  for 
use. 

If  leaden  surfaces  are  to  be  coated  with 
platinum,  they  are  cleaned  by  the  usual 
method,  and  immersed  for  six  hours  in  water 
containing  half-an-ounce  of  either  of  the  so- 
lutions of  platinum  to  half-a-gallon  of  water, 
on  its  removal  it  will  be  found  to  have 
changed  to  a  dark  brown  colour.  If  a  more 
permanent  coating  is  required,  the  lead  is 
connected  with  a  voltaic  battery  while  in  the 
solution,  which  should  then  be  of  double  the 
strength.  Lead  so  coated  is  applicable  to 
surfaces  used  for  the  negative  plates  of  gal- 
vanic batteries. 

Seventhly,  there  is  described  a  method  of 
covering  metallic  surfaces  with  tin,  applica- 
ble to  the  purposes  mentioned  under  the 
fourth  head.    The  metallic  surface  being 
thoroughly  cleaned,  is  then  placed  with  a 
surface  of  tin  in  a  solution  of  acetate  or 
muriate  of  ammonia,  or  sulphate  of  soda, 
and  connected  with  a  galvanic  battery,  by 
the  action  of  which,  tin  is  deposited  of  any 
required  thickness. 
Eighthly,  a  mode  of  cleaning  surfaces  of  iron, 
and  then  covering  them  with  copper,  by 
means  of  voltaic  electricity.    The  iron  to  be 
cleaned  is  attached  by  a  wire  to  the  platinum 
end  of  a  voltaic  battery,  consisting  of  three 
pairs  of  plates ,  each  plate  having  the  same  quan- 
tity of  surface  as  the  iron  to  be  operated  upon  ; 
another  surface  of  iron  is  attached  to  the 
zinc  end  of  the  battery,  and  the  two  surfa- 
ces immersed  in  a  saturated  solution  of  sul- 
phate of  soda.    In  a  few  minutes  the  surface 
will  be  ready  to  be  deposited  upon,  when  it 
is  attached  to  the  zinc  end  of  a  battery  of 
three  pairs  of  plates,  and  a  piece  of  copper 
is  connected  with  the  platinum  end  of  the 
battery ;  the  copper  and  iron  being  immersed 
in  a  solution  of  copper,  copper  is  deposited 
on  the  iron  surface. 

Ninthly,  a  method  of  producing  enriched 
surfaces,  applicable  to  picture  frames,  cor- 
nices, and  other  decorative  purposes,  by  the 
use  of  embossed  calico,  paper,  or  other  simi- 
lar fabrics.  The  pattern  being  embossed  on 
the  fabric  by  dies  or  rollers,  is  cut  out  and 
cemented  ou  to  the  surfaces  to  be  enriched,  a 
coating  of  thick  whiting  being  first  applied  to 
the  hollow  side  to  fill  up  the  spaces,  and  give 
it  the  required  strength. 

Tenthly,    a  method   of  improving  the 
texture  of  the  composition  used  for  casting 
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ornaments  for  picture-frames,  cornices,  and 
decorations,  by  adding  to  the  materials  usually 
employed  for  this  purpose,  caoutchouc  dis- 
solved in  spirits  of  turpentine,  asphalte,  py- 
roligueous  spirit,  or  spirit  of  tar,  in  the 
proportion  of  lib.  of  the  caoutchouc  to  every 
61bs.  of  glue,  used  in  making  the  compo- 
sition. 

The  claim  is,  1.  To  the  application  of  vol- 
taic electricity  to  the  manufacture  of  picture, 
and  other  frames. 

2.  To  the  application  of  voltaic  electricity  to 
the  manufacture  of  moulds  for  the  purposes 
mentioned. 

3.  To  the  application  of  voltaic  electri- 
city for  the  purpose  of  making  patterns  or 
moulds  for  iron  founders,  in  copper. 

4.  To  the  use  of  bromine  and  iodine  com- 
bined with  gold,  in  conjunction  with  voltaic 
electricity,  for  the  purposes  before  mentioned. 

5.  To  the  use  of  bromine  and  iodine  com- 
bined with  silver,  in  conjunction  with  voltaic 
electricity,  and  applicable  to  the  surfaces 
mentioned  under  the  fourth  head. 

6.  To  the  use  of  the  solution  of  platinum, 
in  conjunction  with  voltaic  electricity. 

7.  To  the  use  of  bromine  combined  with 
platinum,  and  in  conjunction  with  voltaic 
electricity. 

8.  To  the  covering  lead  with  platinum, 
and  applying  it  for  the  first  time  to  the  use 
above  mentioned. 

9.  To  the  covering  the  surfaces  mentioned 
under  the  fourth  head  with  tin,  by  the  par- 
ticular methods  described. 

10.  To  the  method  of  cleaning  iron  sur- 
faces, and  the  regulation  of  the  quantity  and 
intensity  of  electric  force  necessary  to  render 
iron  fit  to  be  deposited  on,  for  the  first  time 
pointed  out. 

1 1.  To  the  method  of  producing  embossed 
or  enriched  surfaces  on  picture  and  other 
frames,  and  cornices,  being  also  applicable 
to  other  interior  decorations. 

12.  To  the  application  of  caoutchouc  for 
the  purposes  before  mentioned. 

John  Varley  of  Bayswater  Terrace, 
Artist,  for  an  improvement  in  carriages.— 
Petty  Bag  Office,  September  8,  1841. 

This  improvement  (if  such  it  be)  consists 
in  the  application  of  an  additional  pair  of 
wheels  to  ordinary  two-wheeled  carriages, 
and  in  the  application  of  an  additional  pair 
of  hind-wheels  to  four-wheeled  carriages, 
either  alone,  or  in  conjunction  with  au  addi- 
tional pair  of  front-wheels. 

In  applying  the  additional  wheels  to  two- 
wheeled  carriages,  the  ordinary  axle  is 
cranked  at  each  end,  and  the  additional 
wheels,  which  are  about  half  the  size  of  the 
ordinary  ones,  are  applied  on  a  separate  axle 
inside  the  same,  being  placed  so  forward  as 
to  avoid  an  extreme  cranking  of  the  first 


axle.  When  it  is  desired  to  avoid  cranking 
altogether,  and  to  retain  the  axle  of  the  outer 
wheels  of  the  usual  straight  form,  the  axle 
of  the  additional  wheels  is  placed  half  their 
diameter  before  or  behind  the  axle  of  the  or- 
dinary wheels. 

On  the  cranks  of  the  ordinary  axle,  the 
onter  springs  of  the  carriage  are  applied  ia 
the  usual  way,  and  just  within  them  are  the 
springs  belonging  to  the  action  of  the  inner 
wheels. 

The  additional  hind  wheels  are  applied  to 
four-wheeled  carriages  in  a  similar  manner. 

The  improvement  in  applying  front-wheels 
consists  in  the  use  of  two,  three,  or  four 
wheels,  which  are  connected  to  the  carriage 
in  a  peculiar  manner,  which  will  be  suffi- 
ciently explained  by  the  following  description 
of  the  manner  of  applying  two  of  such 
wheels.  The  two  wheels  are  placed  equi- 
distant from  the  centre  of  the  front  of  the 
carriage,  and  parallel  to  each  other,  but  one 
is  a  little  in  advance  of  the  other.  These 
wheels  are  mounted  in  frames,  from  the 
tops  of  which  rise  two  rods,  passing  through 
guide-irons  attached  to  the  fore  part  of  the 
carriage,  and  terminating  at  the  top  in  swivel- 
pins,  by  which  they  are  connected  to  a  pair 
of  elliptic  springs,  and  which  allow  the 
wheels,  frames,  and  rods  to  turn  freely. 

In  order  that  the  wheels  may  always  turn 
together,  the  following  arrangement  is  adopt- 
ed :  a  circular  horizontal  plate  is  fastened 
on  the  top  of  each  wheel-frame,  having  a 
groove  of  sufficient  breadth  to  receive  a  belt, 
which  connects  them  together,  and  which  is 
prevented  from  slipping  by  being  fastened  to 
each  plate.  The  pole-stock  turns  on  a  centre- 
pin  in  an  arm  which  projects  from  the  centre 
of  the  lower  part  of  the  front  of  the  car- 
riage. Two  staples  rise  from  the  pole-stock, 
and  pass  through  metal  holes  io  the  belt,  so 
that  when  it  turns,  the  staples  carry  the  belt 
with  them,  thereby  moving  the  circular  plates, 
and  causing  a  simultaneous  movement  in  the 
two  wheels. 

To  avoid  straining  the  centre-pin,  the  end 
of  the  stock  is  turned  up  beneath  the  car- 
riage, and  fits  in  a  circular  groove  in  its 
bottom,  and  this  groove  bears  the  strain, 
and  relieves  the  centre-pin,  both  in  pulling, 
or  in  backing  of  the  carriage. 

The  claim  is,  to  the  application  to  carria- 
ges, of  wheels  placed  parallel  and  contiguous 
to  each  other,  whereof  one  is  in  advance  of, 
or  overlapping  the  wheel  contiguous  to  it. 

William  Newton,  of  Chancery-Lane, 
Civil  Engineer,  for  certain  improvements  in 
machinery  or  apparatus  /or  picking  and  clean- 
ing cotton  and  wool,  (a  communication.^— 
Rolls  Chapel  Office,  September  15,  1841. 

These  improvements  are  effected  by  causing 
a  number  of  points  upon  a  revolving  cylinder 
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to  strike  in  rapid  succession  against  the 
fibres  of  the  wool,  cotton,  fcc,  in  order  to 
separate  all  foreign  matters,  by  an  operation 
analogous  to  picking  them  oat  by  hand. 

The  machine  consists  of  a  strong  wooden 
frame,  the  upper  part  of  which  sustains  the 
bearings  of  the  cylinders,  &c  An  endless 
apron  or  feeder  passes  round  two  rollers, 
above  the  inner  one  of  which,  a  top  or  press- 
ing roller  turns  in  slotted  bearings ;  as  the 
wool,  Sec,  is  fed  in  between  these  rollers,  it 
is  taken  up  by  rows  of  points  on  a  revolving 
picker  cylinder,  and  delivered  on  to  a  fine 
comb  cylinder.  Tbis  cylinder  is  fluted  in  the 
direction  of  its  axis  to  receive  8,  10,  or  12 
rows  of  fine  combs.  The  teeth  of  these 
combs  consist  of  steel  points  £th  of  an  inch 
long,  and  about  the  same  distance  apart, 
which  slope  backwards  in  the  direction  of  the 
rotation  of  the  cylinder,  and  are  inserted  in 
strips  of  metal  let  into  the  periphery  of  the 
cylinder.  In  front  of  the  fine  comb  cylinder 
is  a  fluted  roller,  by  which  the  burs,  seeds, 
&c,  are  beaten,  picked,  or  separated  from 
the  wool  or  cotton  ;  and  this  roller  is  so 
placed,  that  its  projecting  edges  come  nearly 
in  contact  with  the  fine  comb  cylinder.  The 
roller  and  fine  comb  cylinder  both  revolve  in 
one  direction,  by  which  means  the  edges  of 
the  plates  come  in  contact  with  the  seeds, 
burs,  &c,  in  the  fibres,  when  they  are  brought 
up  by  the  combs,  and  strike  them  off,  or  pick 
them  out  without  injury  to  the  fibres,  the 
space  between  the  roller  and  the  cylinder 
being  just  sufficient  for  the  passage  of  the 
fibres.  The  teeth  of  the  picker  cylinder, 
which  supply  the  wool  or  cotton  to  the  fine 
comb  cylinder,  serve  also  to  throw  down  the 
dirt,  Stc.  which  is  detached  by  the  fluted  roller, 
and  cause  it  to  pass  through  a  grating  be- 
neath the  picker  cylinder.  As  the  fine  comb 
cylinder  revolves,  its  points  come  in  contact 
with  a  doffer  cylinder,  which  removes  the 
cleaned  fibres  from  its  points,  and  prepares 
them  to  receive  fresh  supplies  of  wool  or 
cotton  from  the  picker  cylinder,  as  before. 

Various  modifications  of  the  above  machine 
are  shown,  as  also  several  different  methods 
of  constructing  the  fluted  roller.  In  lieu  of 
the  flutes,  the  roller  may  have  two  or  three 
rows  of  teeth  on  a  part  of  its  circumference, 
and  have  a  vibratory,  instead  of  a  rotary  mo- 
tion given  to  it. 

Richard  Laming,  or  Gower-strebt, 
Bedford  Square,  Surgbon,  for  improve' 
tnenis  in  the  production  of  carbonate  of  am- 
tnonia.    Rolls  Chapel  Office,  Sept.  15,  1841. 

Instead  of  distilling  an  ammoniacal  car- 
bonate direct  from  auy  substance  capable  of 
producing  it,  the  patentee  obtains  the  salt, 
either  in  a  solid  state,  or  dissolved  in  water, 
by  mixing  together  its  acid  and  alkaline  con- 
stituents. 

One  of  the  modes  adopted  consists  in 


causing  the  gas  of  ammonia,  and  carbonic 
acid  gas  to  traverse  a  succession  of  leaden 
chambers,  so  contrived  as  to  favour  the 
admixture  of  the  gas,  and  kept  as  cool  as 
possible.  Sometimes  a  stratum  of  water, 
or  of  water  impregnated  with  ammonia,  is 
placed  in  one  or  more  of  the  chambers,  and 
the  two  gases  introduced  into  it,  in  which 
case  the  resulting  saline  solution  contains  a 
larger  proportion  of  carbonic  acid  gas  than  is 
obtained  when  the  hygrometric  moisture  only 
of  the  aeriform  fluids  is  present. 

The  claim  is— 1.  To  the  making  of  car- 
bonate of  ammonia,  by  mixing  its  acid  and 
alkaline  constituents  in  any  convenient  ap- 
paratus, in  all  cases  in  which  those  con- 
stituents are  obtained  by  different  processes, 
and  whether  they  are  pure,  or  more  or  less 
mixed  with  air,  or  other  gases  or  matters. 

2.  To  the  formation  of  the  sesqui-carbonate, 
the  carbonate,  and  bicarbonate  of  ammonia, 
or  any  mixture  of  them,  by  the  exposure  of 
carbonic  acid  gas  to  ammonia  in  solution, 
either  alone  or  mixed  with  one  or  more  of 
the  carbonates  of  ammonia. 

georgelowe.of  39,  flnsbury-clrcus, 
Engineer  to  the  Chartered  Gas  Com- 
pany, for  improved  methods  of  supplying  gas 
under  certain  circumstances,  and  of  improving 
its  purity  and  illuminating  power.  Enrolment 
office,  Sept.  16,  1841. 

The  first  of  these  improvements,  of  which 
there  are  three,  consists  in  communicating  a 
moving  power  to  gas  meters,  independent  of, 
or  in  aid  of  that  produced  by  the  gas  passing 
through  them,  so  as  to  prevent  any  deficiency 
in  the  supply  of  gas. 

For  this  purpose  the  axis  of  the  meter  is 
prolonged,  and  a  small  overshot  water-wheel 
placed  on  the  end  of  it;  being  enclosed 
within  a  case,  the  feet  of  which  correspond 
with  those  of  the  meter.  The  lower  part  of 
the  case  is  cut  away,  so  as  to  form  a  race  for 
the  water  which  is  carried  off  by  a  waste- 
pipe.  Whenever  it  is  desirable  to  increase 
the  motion  of  the  meter,  in  order  to  obtain  a 
larger  supply  of  gas,  water  is  led  through  a 
funnel  on  to  the  wheel,  which  causes  it  to  re- 
volve, as  required. 

Other  mechanical  means,  such  as  a  falling 
weight,  &c.  may  be  employed  for  the  same 
purpose,  in  lieu  of  the  water-wheel,  if  pre- 
ferred. 

The  second  improvement  consists  in  in- 
creasing the  surface  of  that  part  of  the  meter 
which  measures  the  gas,  by  adding  a  rim 
about  one  inch  wide  around  its  circumference, 
for  the  purpose  of  increasing  its  saturating 
power  when  charged  with  a  hydro-carbonace- 
ous fluid,  as  patented  by  Mr.  Lowe  in  1832. 
And  also  to  enable  it  to  act  as  a  purifier 
when  charged  with  a  solution  of  caustic 
potash  or  soda,  instead  of  water. 

The  third  improvement  consists  of  a  mode 
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of  purifying  and  saturating  the  gas  in  a  sepa- 
rate ressel  made  of  tin  or  other  suitable  ma- 
terial, and  divided  into  two  parts  by  a  cen- 
tral partition  ;  on  each  side  of  this  partition 
there  are  three  shelves,  on  each  of  which  a 
stratum  of  spoil  ire  is  placed.  A  solution  of 
caustic  potash  or  soda  is  introduced  through 
a  funnel  at  the  top  of  the  vessel,  and  satu- 
rates all  the  sponges  on  one  side  of  the  par- 
tition, while  the  sponges  on  the  other  side 
are  in  the  same  manner  saturated  with 
naphtha.  On  gas  being  admitted  beneath 
the  sponges  filled  with  the  caustic  alkaline 
solution,  it  passes  up  through  them,  and 
proceeding  through  an  opening  in  the  upper 
part  of  the  partition,  descends  through  the 
sponges  containing  the  naphtha,  and  escapes 
at  the  bottom  of  the  vessel. 

In  passing  through  the  alkaline  solution, 
the  sulphuretted  hydrogen  and  carbonic  acid 
are  extracted  from  the  gas,  while  its  illumi- 
nating power  is  increased  by  its  passage 
through  the  naphtha.  If  the  object  is  to  ex- 
tract the  ammonia  from  the  gas,  a  diluted 
acid  is  substituted  for  the  alkaline  solution ; 
or  if  the  vessel  is  made  with  three  sets  of 
shelves,  the  three  operations  may  be  carried 
on  simultaneously. 

Similar  effects  may  also  be  produced,  by 
passing  the  gas  over  a  series  of  shallow  trays 
filled  with  the  fluids  abovementiooed. 

Robert  Warington,  op  South  Lam- 
beth, Gentleman,  for  improvements  in  the 
operation  of  tanning.  Enrolment  Office,  Sep- 
tember 16,  1841. 

The  first  of  these  improvements  consists 
in  using  solutions  of  carbonate  of  potash 
or  soda,  (in  the  proportions  of  1  or  2  lbs. 
of  the  carbonate  to  10  gallons  of  water,)  for 
soaking  or  preparing  skins  for  unbairing. 

The  second,  in  preparing  skins  for  unhairing, 
and  at  the  same  time  swelling  them,  by  means 
of  various  agents,  of  which  there  are  three 
classes,  viz.,  1.  Baryta,  potass,  and  soda. 
2.  All  acids,  except  the  sulphuric  3.  Ve- 
getable substances,  such  as  rhubarb,  sorrel, 
vine-dressings,  &c.  Of  the  first  class,  pre- 
ference is  given  to  a  solution  of  soda,  in  the 
proportion  of  from  half-a-pound  to  a  pound 
in  10  gallons  of  water,  rendered  caustic  by 
half  its  weight  of  quick-lime.  Of  the  second 
class,  diluted  muriatic  acid,  in  the  proportion 
of  from  half-a-pound  to  two  pounds  of  acid, 
(sp.  gr.  1*17,)  in  ten  gallons  of  water.  And 
of  the  third  class,  rhubarb  bruised  and  mixed 
with  water,  in  the  proportions  of  from  one 
to  ten  pounds  to  each  gallon  of  water. 

The  third,  in  the  use  of  a  solution  of  car- 
bonate of  ammonia,  in  the  operation  of  grain- 
ing hides  and  skins ;  the  proportions  varying 
from  half-a-pound  to  four  pounds  of  the  car- 
bonate to  ten  gallons  of  water. 

The  fourth,  in  mixing  vegetable  matters, 


(rhubarb,  potatoes,  &c,)  and  chemical  agents, 
(as  gum,  starch,  See.,)  capable  of  retarding 
oxidation,  with  the  tanning  agent  employed, 
in  small  proportions. 

The  fifth,  in  the  use  of  a  solution  of  bichro- 
mate of  potash,  (in  the  proportions  of  from 
one-eighth  to  half-a-pound  to  100  gallons  of 
water,)  for  the  preservation  of  animal  mat- 
ters, so  as  to  preveut  putrefaction.  Or  di- 
luted sulphuric  acid  may  be  used  for  this 
purpose ;  the  skins,  &c,  in  their  moist 
state,  being  kept  immersed  in  the  solution, 
free  from  dust. 

Charles  Bunt  Dyer,  op  Pary's  Mine, 
Anglesea,  Mine  Agent,  for  an  improved 
method  of  obtaining  paints  or  pigments  by  the 
combination  of  mineral  solutions  and  other  sub- 
stances. Enrolment  Office,  September  16, 
1841. 

This  improvement  consists  in  the  addition 
to  the  waters  which  flow  from  copper,  tin,  or 
coal  mines,  and  hold  in  solution  any  of  the 
salts  of  iron,  copper,  &c,  of  a  peculiar  mix- 
ture of  lime  and  water,  or  instead  of  lime 
any  other  calcareous  substance. 

By  this  means  a  yellowish-coloured  preci- 
pitate Is  obtained,  which  may  be  either  used 
as  a  pigment  in  its  original  state,  or  it  may 
be  converted  by  calcination  into  a  paint  of 
any  of  the  colours  capable  of  being  obtained 
by  that  process. 

John  Ainslie,  op  Redheugh,  North 
Britain,  Farmer,  for  a  new  and  improved 
mode  of  making  or  moulding  tiles,  bricks,  rt» 
torts,  and  such  work,  from  clay,  and  other 
plastic  substances. — Rolls  Chapel  Office,  Sep- 
tember 16,  1841. 

A  compressing  and  moulding  frame  con- 
tains two  feeding  rollers  placed  about  half- 
an-inch  asunder  to  admit  the  clay  between 
them,  and  connected  by  toothed  gearing ;  im- 
mediately below  the  space  between  the  rollers 
there  is  a  scraper  for  guiding  the  clay.  After 
the  clay  has  been  led  down  the  scrapers, 
it  is  acted  on  by  a  screw,  so  calculated,  that 
for  each  revolution  of  the  rollers  the  screw 
will  make  a  third  more.  This  screw  revolves 
in  a  case  accurately  formed,  with  a  slit  in  its 
top  to  admit  the  clay,  which  is  caused  to 
proceed  through  a  peculiarly  formed  chamber 
combined  with  the  moulds,  and  which,  when 
constructed  for  making  drain  tiles,  is  formed 
in  the  roof  with  diverging  arches,  each  lead- 
ing to  its  corresponding  mould,  so  that  the 
clay  in  its  progress  to  the  mould  receives  an 
embryo  shape,  and  discharges  itself  in  straight 
lines.  On  being  forced  out  of  the  moulds 
the  clay  is  received  upon  an  endless  web  of 
the  conveying  and  cutting  frame.  This  frame 
contains  four  cutting  wheels,  driven  by  gear- 
ing from  the  feeding  rollers  before  mentioned, 
and  beneath  these  wheels  is  an  endless  web, 
travelling  over  a  series  of  rollers.  H»e 
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tires  of  these  wheels  are  about  an  inch  broad, 
and  have  a  flange  on  the  aide  next  the  frame, 
about  f  ths  of  an  inch  broad,  and  across  the 
tire  small  grooves  axe  cat,  about  £th  of  an 
inch  in  breadtb,  and  rather  less  in  depth 
and  about  2  inches  apart  all  round,  to  obtain 
adhesion.  Two  chains  are  stretched  over  the 
tires  of  the  wheels,  the  links  of  which  are 
composed  of  plates  of  about  -Jjth  of  an  inch 
in  thickness, five  and  four  plates  bei op  placed 
alternately  in  each  link.  These  chains  are 
led  over  the  wheels,  and  down  under  a  small 
fluted  roller  at  each  side  of  the  frame,  the 
use  of  which  is  to  keep  the  wires  by  which 
the  clay  is  cut,  distended. 

The  action  of  this  frame  is  as  follows : — 
The  clay  being  forced  out  of  the  moulds  by 
the  movement  of  the  screw,  it  is  received 
upon  the  endless  web,  and  the  wires  descend- 
ing as  low  as  the  web,  and  travelling  in  the 
same  direction,  cut  the  clay  into  the  required 
lengths,  which  are  received  at  the  other  end 
of  the  web,  by  the  attendant,  and  by  him 
regularly  renewed. 

Joseph  Maudslay,  of  Lambeth,  En- 
gin  ber,  for  an  improvement  in  the  arrange- 
ment and  combination  of  certain  parts  of  steam- 
engines,  to  be  used  for  steam  navigation. — 
Rolls  Chapel  Office,  September  1 6,  1841. 

This  improvement  consists  of  an  arrange- 
ment of  marine  steam-engines,  of  which  we 
published  a  description  with  engravings  at 
p.  118  of  No.  940.  The  steam -cylinder  has 
a  small  open  topped  cylinder  placed  concentri- 
cally within  it ;  the  piston  is  a  broad  ring  or 
annulus,  which  fits  the  space  between  the  in- 
terior of  the  large,  and  the  exterior  of  the 
small  cylinder.  The  piston  is  jointed  to  the 
lower  end  of  the  connecting-rod  in  the  follow- 
ing manner ;  two  vertical  piston-rods  rise 
from  opposite  sides  of  the  piston,  and  passing 
up  through  stuffing-boxes  in  the  cover,  are 
united  to  a  T-^apcd  cross-head ;  the 
upright  stems  of  this  cross-head  descend  into 
the  small  cylinder,  and  the  lower  ends  are 
attached  to  a  guide-block,  to  which  the  con- 
necting-rod is  also  attached  by  a  joint-pin, 
which  pin,  according  to  the  length  of  the  up- 
right stems  of  the  cross-head,  may  be  placed 
either  above  or  below  the  piston,  or  level  with 
it.  The  cross-head  is  composed  of  two  pa- 
rallel plates,  united  at  the  extremities  of  the 
horizontal  arms,  a  sufficient  opening  being 
left  between  them  for  the  working  of  the  con- 
necting rod. 

The  claim  is  to  the  improvement  in  the  ar- 
rangement and  combination  of  the  different 
parts  of  steam-engines  to  be  used  for  steam- 
navigation.  The  distinguishing  character  of 
that  improvement  being,  that  the  connecting- 
rod,  with  its  appurtenances  is  situated,  and 
works  within,  a  small  open  topped  cylinder, 
which  is  fixed  in  the  central  part  of  the  steam- 


cylinder,  and  within  the  central  part  of  the 
annular  piston. 

William  Newton,  or  Chancery- 
Lanb,  Civil  Engineer,  for  improvements 
in  spinning  and  twisting  cotton,  and  other  ma- 
terials capable  of  being  spun  or  twisted  (a  com" 
munication.) — Rolls  Chapel  Office,  Septem- 
ber 16, 1841. 

These  improvements  relate  chiefly  to  that 
kind  of  spinning  machine  known  as  the  "  cap- 
spinner,"  or  *'  Danforth's  throstle,"  and  con- 
sists in  a  mode  of  supporting  the  bobbins  by 
the  same  baud  that  drives  them.  The  other 
improvements  relate  merely  to  the  arrange- 
ments of  the  pulleys  employed  in  driving  vari- 
ous parts  of  the  machinery,  and  in  a  mode  of 
supplying  oil  to  the  spindles. 

For  the  first  purpose,  two  endless  bands 
are  used  for  supporting  and  driving  the  bob- 
bins at  front  and  at  the  back  of  the  machine. 
The  endless  band  commences  at  one  end,  and 
passes  along  to  the  other  end  of  the  machine, 
parallel  with  the  lifter  or  copping-rail,  about 
half-an-inch  above  it,  and  at  a  proper  distance 
in  front  of  its  row  of  spindles.  On  reaching 
the  farther  end  of  the  machine  the  band  passes 
round  a  series  of  pulleys,  [and  then  returns 
behind  the  spindles,  and  passes  round  a  simi- 
lar series  of  pulleys  at  the  opposite  end  of 
the  machine.  The  bobbins  rest  on  these 
bands,  that  part  of  the  band  which  is  in  front 
of  the  spindles  travelling  in  one  direction, 
and  that  part  which  is  behind  them  travelling 
in  the  opposite  direction,  whereby  a  rapid 
rotary  motion  is  communicated  to  the  bob- 
bins, while  they  are  at  the  same  time  sup- 
ported upon  the  driving  bands. 

William  Thompson  Clough,  of  St. 
Helens,  Lancashire,  Alkali  Manu- 
facturer, for  improvements  in  the  manu- 
facture of  carbonates  of  soda  and  potash.  En- 
rolment Office,  Sept.  17, 1841. 

These  improvements  consist,  firstly,  in 
neutralizing  the  causticity  of  the  salts  of 
soda  and  potash,  by  means  of  silica,  and 
thereby  to  facilitate  the  obtaining  of  crystals 
of  carbonate  of  soda. 

Secondly,  obtaining  carbonate  in  combina- 
tion with  silicate  of  potash  or  soda,  by  which 
means  the  properties  of  the  carbonate  will 
be  materially  enhanced,  and  rendered  more 
useful  for  bleaching  and  other  purposes.  In 
this  mode  of  preparing  carbonate  of  soda,  a 
quantity  of  silica  is  thrown  into  the  furnace 
with  the  alkali  in  such  proportions  as  to  sa- 
turate the  caustic  alkali,  and  thus  convert  it 
into  silicate  of  potash  or  soda.  Silica  is  also 
added  to  the  alkaline  liquor  in  the  boiling- 
down  furnace.  Or  it  is  preferred,  to  mix 
from  10  to  15  per  cent,  of  silica  with  the 
salts  from  the  boiling-down  furnace,  and  then 
throw  the  combined  materials  into  the  finish- 
nishing  or  carbonating  furnace. 
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In  manufacturing  potash,  the  same  me- 
thods are  pursued,  only  that  7  per  cent, 
of  silica  is  added  to  it,  iastead  of  10  per 
cent 

Upon  crystallizing  the  carbonate  of  soda, 
the  mother  salts  of  the  residual  liquor  retain 
all  the  silicate  of  soda,  whilst  the  greater 
part  of  the  carbonate  separates  from  it  ia 
nearly  pure  and  colourless  crystals. 

Lawrence  Kobtwright,  of  East  Ham, 
Essex,  Esquire,  for  certain  improvements 
in  treating  and  preparing  the  substance  com- 
monly called  whalebone,  and  the  fins  and  such 
Uke  other  parts  of  whales,  and  rendering  the 
same  fit  for  various  commercial  and  useful  pur- 
poses. (A  communication.)  Petty  Bag  Of- 
fice, September  17,  1641. 

The  strips  or  lengths  of  whalebone  are 
bound  between  two  laths  of  wood,  and  placed 
in  a  steam-tight  tube,  and  subjected  to  the 
action  of  steam  for  a  time ;  when  the  whale- 
bone is  sufficiently  softened,  it  is  taken  to  a 
compressing  machine,  consisting  of  a  bed  or 
table  furnished  with  side-pressers  or  clamp 
pieces,  and  over  the  space  between  them, 
with  a  vertical  presser  bar.  This  bar  is 
acted  upon  by  powerful  levers,  the  shorter 
ends  of  which  form  eccentric  wedges.  The 
strip  of  whalebone  between  the  laths  is  placed 
edgeways  upon  the  bed,  between  the  side- 
pressers,  and  the  levers  being  brought  into 
action  by  ropes  and  windlasses,  force  down 
the  presser  bar  and  compress  the  whalebone, 
the  laths  being  softened  by  the  steam  allow- 
ing it  to  expand  sideways. 

Strips  of  whalebone  being  thus  compressed 
in  width,  are  proportionally  increased  ia 
thickness,  and  adapted  for  making  walking- 
sticks,  whip-handles,  ram-rods,  &c. 

The  claim  is,  1.  To  the  mode  of  operating 
upon  strips  of  the  article  called  whalebone, 
for  the  purposes  above  named.  2.  To  the 
machinery,  press,  or  apparatus,  for  effecting 
the  operation  of  compression. 

fj^»  Intending  Patentees  are  informed  that 
they  may  be  supplied  gratis  with  Printed  In- 
structions, containing  every  particular  neces- 
sary for  their  safe  guidance,  by  application 
{post-paid)  to  this  Office,  where  is  kept  the 
only  Complete  Registry  of  Patents  Ex- 
tant (from  1617  to  the  present  time);  Pa- 
tents, both  British  and  Foreign,  solicited. 
Specifications  prepared  or  revised,  and  all  other 
Patent  business  transacted  with  economy  and 
despatch. 


LIST  OF  SCOTCH  PATENTS  GRANTED  BE- 
TWEEN THE  22ND  OF  AUGUST  AND  THE 
22ND  SEPTEMBER,  1841. 

William  Lewis  Rham  of  Winkfield,  Berks,  clerk, 
for  certain  improvements  in  machinery  or  appa- 
ratus for  preparing  land,  and  sowing  or  depositing 
grain,  seeds  and  manure.  August  23. 

Nathan  Waddington  of  Hulme,  Lancaster,  engi- 
neer, for  certain  improvements  in  the  construction 
of  boilers  and  boiler  furnaces.   August  25 . 

John  Cox  of  Gorgie  Mills,  Edinburgh,  tanner  and 
glue  manufacturer,  for  improvements  in  apparatus 
for  assisting  or  enabling  persons  to  swim  or  float 
and  progress  in  water.  August  25. 

James  Sidebottom  of  Waterside,  Glossop,  Derby, 
manufacturer,  for  certain  improvements  in  ma- 
chinery, or  apparatus  for  preparing  cotton  and  other 
fibrous  substances  for  spinning.    August  30. 

Francis  William  Gerish  of  East  Road,  City  Road, 
Middlesex,  patent  hinge-maker,  for  improvemeuts 
In  locks  and  keys  and  other  fastenings  for  doors, 
drawers,  and  other  such  purposes.    September  2. 

Samuel  Hardham  of  Farnworth,  near  Bolton, 
Lancaster,  spindle  and  fly  maker,  for  certain  im- 
provements in  machinery  or  apparatus  for  roving 
and  slubbing  cotton  and  other  fibrous  substances. 
September  3. 

Louis  Lachenal  of  Tichfleld-street.  Soho,  mecha- 
nic, and  Antoine  Vieyers,  of  40,  Pall  Mall,  watch- 
maker, both  in  the  county  of  Middlesex,  for  im- 
provements in  machinery  for  cutting  cork.  Sep- 
tember ". 

Joshua  Taylor  Beale,  of  Eist  Greenwich,  Kent, 
engineer,  and  Benjamin  Beale  of  the  same  place, 
engineer,  for  certain  improvements  in 
gines.   September  8. 

Charles  Sneath  of  Nottingham, 
tnrer,  for  certain  improvements  in  machinery  for 
the  making  or  manufacturing  of  stockings  or  other 
kinds  of  loop-work.   September  13. 

Lawrence  Kortwright  of  Oak  Hall,  East  Ham, 
Essex,  Esquire,  for  certain  improvements  in  treat- 
ing and  preparing  the  substance  commonly  called 
whalebone,  and  the  fins  and  such  like  other  parts 
of  whales,  and  rendering  the  same  fit  for  various 
commercial  and  useful  purposes.  (Being  a  com- 
munication from  abroad.)   September  14. 

William  Newton,  66,  Chancery  Lane,  Middlesex, 
civil  engineer,  for  certain  improvements  in  ma- 
chinery for  making  pins  and  pin-nails.  (Beings 
communication  from  abroad.)  Sept.  15. 

Thomas  Craddock  of  Broadheath,  Radnor,  farmer, 
for  certain  improvements  in  steam-engines  and 
boilers.   September  16. 

William  Newton,  66,  Chancery  Lane,  Middlesex, 
civil  engineer,  for  certain  improvements  in  looms 
for  weaving.  (Being  a  communication  from  abroad.) 
September  17. 

William  Scamp,  of  No.  11,  Upper  Charlton  Ter- 
race, near  Woolwich,  Kent,  surveyor,  an  appli- 
cation of  machinery  to  steam  vessels  for  the  re- 
moval of  sand,  mud,  soil,  and  other  matters  from 
the  sea,  rivers,  docks,  harbours  and  other  bodies  of 
water.  September  21. 

Thomas  William  Berger,  of  Upper  Homerton, 
Hackney,  Middlesex,  gentleman,  for  improvement* 
in  the  manufacture  of  starch.  September  22. 
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THE  PATENT  FURNACES   OF  CHARLES 
ECONOMISING  FUEL  AN 

It  has  with  great  justice  been  re- 
marked by  Professor  Brande,  "  that, 
when  scientific  men  urge  new  views, 
or  suggest  the  practical  adoption  of 
rational  theories,  they  are  neglected, 
because  it  is  presumed  they  are  mere- 
ly  founded  on  unsubstantial  hypo- 
theses; and  on  the  other  hand,  when 
practical  men  attempt  to  found  im- 
provement on  scientific  principles,  they 
are  sneered  at  as  dabblers  in  science." 
Instances  of  the  truth  of  these  obser- 
vations are  unfortunately  two  nume- 
rous to  require  any  very  particular 
enumeration.    Improvements  of  ac- 
knowledged merit  are  very  tardily  ad- 
mitted into  general  use.    Watt's  im- 
proved steam-engines  were  not  pro- 
perly introduced  until  after  he  and  his 
partner  had   stocked  their  premises 
with  unsold  work  to  the  amount  of 
50,000/.    The  illuminating  power  of 
coal  gas  was  long  known  before  it  su- 
perseded the  dim  uncertain  light  of 
common  oil  lamps  and  torches.  And 
it  is  but  another  exemplification  of  the 
same  spirit,  that  in  an  age  which 
boasts  of  the  rapid  strides  made  in 
scientific  knowledge  by  such  men  as 
Dalton  and  Faraday,  we  are  conducting 
combustion  in  our  steam-engine  boiler 
and  other  furnaces,  on  a  system  not 
only  most  wasteful  and  deleterious  to 
the  surrounding  atmosphere,  but  as 
unscientific  and  rude  as  can  well  be 
imagined.    We  contrive  to  burn  our 
lesser  fires— our  Argand  and  "  solar" 
lamps— trtMouf  smoke;  but  our  greater 
fires,  our  boiler  and  other  furnaces,  we 
allow  to  produce  it  in  noxious  abund- 
ance, and  seem  even  to  view  its  escape 
with  some  degree  of  self-complacency, 
as  an  irrefragable  proof  of  the  indus- 
trious manufacturing  operations  carried 
on  below. 

The  chemistry  of  combustion  has  by 
no  one  been  carried  out  in  a  more 
practical  and  beneficial  manner  than 
by  our  esteemed  correspondent,  Mr. 
Charles  Wye  Williams,  the  author 
of  "The  Combustion  of  Coal  and 
the  Prevention  of  Smoke,  chemically 
and  practically  considered. "•  Mr.  W. 
is  the  inventor  of  a  furnace,  so  con- 
structed as  to  revive,  or  keep  up  the 


*  6ccond  Edition,  illustrated  with  coloured  Dia* 
grami,  8vo.   Simpkin,  London,  181),  pp.  184. 


W.  WILLIAMS,  ESQ.,  LIVERPOOL,  FOR 
D  PREVENTING  SMOKE. 

combustion  of  the  inflammable  gases, 
which  are  now  allowed  in  common  fur- 
naces to  escape  in  large  volumes  at 
every  fresh  charge  of  coal.  This  in- 
vention he  has  had  in  practical  use  up- 
wards of  two  years,  and  we  understand 
with  invariable  success.  It  has  been 
adopted  both  for  land,  and  marine  en- 
gines, and  is  capable  of  being  applied 
to  all  descriptions  of  furnaces. 

The  engraving,  fig.  1,  shows  a  cy- 
lindrical boiler,  the  furnace  of  which, 
it  will  be  observed,  presents  no  external 
difference  from  a  boiler  of  the  common 
kind  ;  all  the  new  apparatus  lies  be- 
hind the  bridge,  where  there  is,  what 
is  termed,  an  air-chamber.  The  arrows 
represent  the  direction  of  the  air 
through  upright  pipes,  closed  at  top 
and  drilled  all  round  full  of  holes. 

Fig.  2  gives  a  sectional  view,  taken 
vertically  through  the  air-chamber  A  ; 
and  here  the  arrangement  of  the  per- 
forated tubes  will  again  be  seen,  closed 
at  top,  but  open  entirely  at  their  lower 
ends  for  a  free  admission  of  the  air. 
They  fit  air-light  into  an  iron  plate, 
covered  over  with  fire-clay,  and  form- 
ing the  roof  of  the  chamber.  The  air  is 
admitted  to  the  chamber  through  the 
side  wall  at  B. 

In  fig.  l,the  perforated  tubes  appear 
in  the  flame,  though  it  answers  fully 
as  well,  we  are  informed,  to  place  them 
lower  down.  The  plan,  represented 
in  fig.  1,  has  been  found  in  practice 
very  effectual  in  favouring  the  com- 
bustion of  the  gases,  but  it  is  only  one 
of  several  arrangements,  all  on  the 
same  principle,  to  suit  differently  con- 
structed boilers  and  furnaces,  which 
arrangements  it  is  not  at  present  re- 
quisite here  to  discuss. 

Most  of  the  furnaces  set  up  on  Mr. 
Williams's  plan  have  had  one  or  more 
perforations  made  in  the  brick-work, 
with  a  spy-hole  inserted  to  enable  the 
attendants  to  observe  the  action  of  the 
flame  behind  the  bridge  and  within  the 
flues.  It  is  almost  impossible  ade- 
quately to  describe  the  difference  in 
effect  between  the  new  and  the  old 
system.  When  the  air-chamber  is 
closed,  and  thereby  rendered  inope- 
rative, all  is  dark,  or  at  most,  a  dingy 
dull-red  light  appears,  rendering  no- 
thing distinguishable.  The  moment 
air  is  re-admitted,  it  is  like  the  rapid 
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clearing  up  of  a  dense  fog,  and  a  return 
from  night  to  the  brightness  of  day. 
The  large  body  of  gas  which  enters  at 
once  into  perfect  combustion,  pro- 
duces a  surprisingly  beautiful  smoke- 
less flame  and  bright  light.  All  the 
brickwork  is  distinctly  seen,  as  clean 
as  if  fresh  built.  Every  aperture  in 
the  pipes  affords,  in  appearance,  a  gas 
flame.  It  is  in  reference  to  this  latter 
effect,  that  Dr.  Brett  says,  in  a  printed 
letter  addressed  to  Mr.  Williams,  "  by 
causing  atmospheric  air  to  be  driven, 
by  jets,  among  the  inflammable  gases, 
you  employ,  as  it  appears  to  me, 
the  only  means  practicable,  in  opera- 
tions on  a  large  scale,  of  causing  a  suf- 
ficient mechanical  admixture  between 
the  air  and  the  gases  to  be  burnt."  A 
ton  of  good  coal  is  estimated  to  afford 
10,000  cubic  feet  of  gas;  now  it  would 
be  worth  the  while  of  every  calculating 
manufacturer,  to  take  the  trouble  to 
enquire  what  portion  of  the  gas  thus 
produced  in  his  furnace  is  absolutely 
so  consumed,  as  for  its  heat  to  become 
available;  and  what  portion  is  carried 
off  by  the  draught  in  its  impure  un- 
burnt  state  (but  capable  of  being  ad- 
vantageously consumed,)  and  condemn- 
ed as  being  mere  smoke.  The  crude 
gas  issuing  from  a  fresh  supply  of  coal 
does  appear  thick  and  dark  like  smoke, 
but  it  has  no  sooty  property,  as  may 
be  proved  by  holding  white  paper 
above  it  on  a  common  fire,  or  issuing 
from  a  small  iron  retort.  If  now  in- 
flamed, and  thus  imperfectly  burned,  it 
will  afford  abundant  evidence  of  sooty 
smoke.  It  is  this  imperfect  combustion, 
then,  which  takes  place  in  every  com- 
mon furnace,  and  which  Mr.  Williams's 
improvements  are  calculated  at  once  to 
remedv.  It  is  not  the  burning  of  smoke 
that  we  ought  to  expect,  but  the  pre- 
vention of  the  burning,  and  it  is  not 
saying  too  much  to  declare  the  former 
an  absolute  chemical  absurdity. 

In  towns  and  populous  districts,  the 
removal  of  the  much-complained  of 
smoke  nuisance  will  ever  be  hailed  as 
no  small  triumph  of  scientific  skill  and 
ingenuity;  but  apart  from  even  this 
consideration,  to  neighbourhoods  where 
bleaching  is  extensively  carried  on,  it 
will  prove  highly  important,  and  in 
many  manufactures,  where  an  intense 
and  smokeless  flame  is  required,  this 
invention  offers  manifest  advantages. 
Not  the  least  of  its  merits  is  the  fact 


of  its  allowing  the  perfect  combustion 
of  all  the  fuel  on  the  bars,  and  of  all  the 
gaseous  products  of  that  fuel — so  that 
where  all  is  consumed,  some  great 
saving  to  consumers  of  coal  must  cer- 
tainly be  effected. 

We  understand  that  Mr.  Williams's 
furnaces  have  been  introduced  in  Li- 
verpool and  Dublin  with  eminent  suc- 
cess, and  that  within  the  last  few 
months,  his  agents,  Messrs.  Dircks  and 
Co.,  of  Manchester,  have  been  actively 
engaged  in  erecting  them  for  some  of 
the  first  establishments  in  that  town, 
and  that  an  experimental  furnace  is 
being  constructed  by  them  for  public 
inspection  on  some  vacant  ground  in 
Fennel-street,  near  the  Old  Church.  In 
no  town,  perhaps,  could  it  be  more  ad- 
vantageously or  severely  tested ;  the 
smoke  nuisance  is  there  proverbial,  and 
every  scheme  that  has  been  proposed 
for  abating  it  is  well  known  there  ;  and 
it  is,  moreover,  the  home  of  one  of  the 
most  illustrious  chemists  of  the  age — 
the  venerated  Dr.  Dalton,  so  happily 
styled  by  Dumas,  "  the  Nestor  of  the 
physical  sciences." 


COMMON  ROAD  STEAM  TRAVELLING. 

Sir, — In  a  recent  number  you  have 
noticed  the  good  performance  of  Mr. 
Hill's  steam  carriage  on  common  roads, 
but  you  sum  up  by  remarking  that  the 
cost  of  traction  is  yet  a  mystery  to  the 
public.  I  am  very  far  from  blaming 
you  for  any  such  doubt,  but  I  trust  that 
you  will  not  question  the  correctness 
of  the  statement  I  have  given,  or 
rather  that  engineers  and  reporters  of 
the  public  press  have  often  given,  of 
the  coke  consumed  by  the  steam  car- 
riage constructed  by  Mr.  Squire  and 
myself,  and  which  travelled  every  day 
from  Paddington,  or  the  Regent  Circus, 
during  eighteen  consecutive  months, 
to  Harrow  on  the  Hill,  Watford,  Edge- 
ware,  &c,  at  the  rate  of  fifteen  to  twenty 
miles  the  hour,  without  any  repairs  to 
the  engines  or  boiler.* 

On  the  road  to  Edgeware  there  is  a 
public-house  called  the  Welsh  Harp, 
which  is  six  miles  from  our  factory. 


•  "  Every  day  for  eighteen  consecutive  months 
without  nuy  repairs,  &c"!  It  is  a  pity  so  really 
clever  and  deserving  a  person  as  Col.  Maccront, 
should  spoil  a  Rood  case  by  the  repetition  of  such 
extravagant  statements.   Ed.  M.  M. 
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Long  journeys  requiring  stations  for 
coke  and  water,  and  many  persons  being 
pressed  for  time,  we  very  frequently 
confined  ourselves  to  that  trip  of  twelve 
miles,  and  on  our  return  often  found 
another  batch  of  visitors  to  take  out 
again. 

Now  Mr.  Alexander  Gordon,  Mr. 
Hullmandel,  the  Marquis  of  Tweedale, 
Mr.  John  M'Neil,  and  fifty  other  gen- 
tlemen, do  well  remember  that  on  such 
one-fire  trips,  as  we  called  them,  we 
used  only  one  sack  of  coke,  at  the  Lon- 
don price  of  two  shillings  a  sack.  The 
fire  being  made  up,  we  started,  putting 
the  remainder  into  the  coke-box  at  the 
back  of  the  carriage.  "We  ran  the  six 
miles  and  back  again,  then  several 
times  round  Paddington  Green,  and 
then,  generally,  down  the  Edgeware 
Road  to  Oxford-street  and  back,  with 
as  good  a  fire  as  when  we  went  out.  This 
distance,  fifty  times  thus  performed, 
cannot  be  estimated  at  less  than  fifteen 
miles  the  hour,  with  two  shillings' 
worth  of  coke ;  but  if  we  put  it  at  only 
twelve  miles,  it  comes  to  only  twopence 
a  mile,  besides  a  full  fire  ptilTed  out  on 
our  return  to  the  yard.  I  only  venture 
to  trouble  you  with  this  statement  of 
that  which  has  been  witnessed  and 
tested  by  hundreds  of  the  most  res- 
pectable and  competent  persons,  as  a 
simple  reply  to  your  remark  on  the 
cost  of  steam  travelling  on  our  common 
roads. 

The  only  repairs  I  ever  had  to  make 
were  of  ili-welded  axle-trees,  which 
the  use  of  a  tilt-hammer  has  now  done 
away  with. 

I  should  not  forget  to  state  that  an 
official  report  was  made  by  a  committee 
of  engineers,  ordered  by  the  French 
government  to  ride  in  my  carriage, 
(surreptitiously  taken  to  Paris,)  so  as 
to  ascertain  its  safety,  speed,  expense, 
&c,  from  which  Report,  the  following 
is  a  brief  extract:— 

"  We  have  shown  that  Colonel  Maceroni's 
carriage  consumes  270  kilogrammes  of  coke, 
running  niue  post  leagues  of  2,000  toises 
each.  About  70  kilogrammes  are  used  to 
get  up  the  fire ;  remain  200  kilogrammes,  of 
which  twenty  may  be  called  wasted  at  tbe 
stations,  taking  in  water  in  the  present  slow 
way.  So  taking  all  things  into  account,  the 
carriage  requires  20  kilogrammes  per  league, 
say  23,  and  we  shall  have  an  expense  of  one 
franc  of  coke  per  league,  at  the  high  Paris 
prioc  of  that  fuel. 


"The  weight  of  Colonel  Maceroni's  car- 
riage, when  charged  with  its  stock  of  coal 
and  water,  is  as  follows. 

Kilogr. 

Empty  carriage,  boiler  engines, 

&c   2250 

Water  in  the  tank  and  boiler. ...  400 
Coke  in  coke-bag  and  furnace  100 

Fifteen  persons    1 050 

Baggage  of  passengers   250 


Total  4050 

"  This  carriage,  constructed  in  England,  for 
good  well-kept  roads,  does  not  appear  to  us 
to  be  sufficiently  suspended  for  our  roogh- 
paved  toads,  and  it  is  to  avoid  too  violently 
shaking  the  machine,  that  its  power  is  here 
greatly  restrained.  Its  average  on  the  Ver- 
sailles road  is,  watch  in  hand,  four  leagues 
the  hour;  but  up  the  long  hill  of  Sevres  it 
was  allowed  to  go  at  the  rate  of  five  leagues 
the  hour. 

44  After  all  these  proofs,  the  problem  of 
steam  travelling  on  common  roads  is  physi- 
cally resolved ;  every  body,  as  well  as  tbe 
committee,  who  has  seen  what  we  have  for 
so  long  a  period,  and  with  only  one  carriage, 
freely  allow  the  fact.  As  to  repairs,  we 
cannot  speak  positively  ;  we  have  seen  none 
wanted.  Our  only  guide  fur  a  comparison  i«, 
that  on  the  road  from  Paris  to  Bordeaux, 
which  is  the  easiest  and  best  kept  in  France,  it 
costs  the  horse  coach  six  francs  perlcsgce,  at 
two  leagues  and  a  half  per  hour,  whilst  we  have 
clearly  ascertained  that  Colonel  Maceroni's 
steam  coach  costs  only  one  franc  per  league. 
We  suppose  that  the  expense  of  a  coachman 
and  guard  (conducteur)  are  about  the  same  as 
the  steerer  and  stoker  of  a  steam  coach. 

(Signed)  "Saigey." 

So  much  for  the  expense  of  common 
road  steam  carriages,  when  of  a  proper 
and  simple  construction.  I  am  no* 
forming  a  Company  which  will  show 
what  can  be  done. 

I  have  the  honour  to  be,  Sir, 
Your  obedient  servant, 
Macerom. 

September  27,  1811. 


RECIPES  POR  DLACK1NO. 

Sir, — Perceiving  in  your  Magazine 
an  inquiry  for  a  good  recipe  for  black*! 
ing,  I  send  you  the  following,  which 
will  and  does  produce  a  very  excellent 
article;  but  if  your  correspondent  re- 
quires a  large  quantity,  he  can  buy  it 
both  cheaper  and  better  of  the  pa- 
tentees, Messrs.  Bryant  and  James,  of 
Plymouth,  than  he  can  make  it  upon  a 


Digitized  by  Google 


A  WORD  OR  TWO  IN  FAVOUR  OP  PADDLE-WHEELS.  293 

small   scale,  the  materials  being  by  fitted  with  Morgan's  paddles.    In  fact, 

them  well  sifted,  mixed,  and  kneaded  every  effort  has  been  made  to  render  her 

by  means  of  steam  power.  worthy  of  the  river  on  which  she  is  in- 

Pasle  Blacking.  tended  to  ply.  She  will  draw  but  3  feet 

Ponnd«.  of  water,  which  is  very  little  for  a  boat 

Ivory  Black                            00  of  her  size.    I  have  noticed  a  letter  by 

Treacle                                  45  a  correspondent  "  Rufus,"  whose  views 

Best  Vinegar                          12  entirely  coincide  with  mine  with  regard 

Oil  of  Vitriol                          12  to  the  mystification  about  the  machi- 

Mix  well  for  30  minutes  j  after  standing  nery,  &c.  of  the  new  steamers  on  the 

7  days,  add  Thames.    There  certainly  may  not  be 

India  rubber  oil                        9  more  danger  with  high-pressure  steam 

Mix  very  intimately.  than  with  low,  when  proper  precaution 

Liquid  Blacking.  is.  "sed,  but  any  concealment  always 

Pound*.  gives  one  a  feeling  of  distrust. 

Ivory  Black                            CO  Thanking  you  for  inserting  my  last 

Treacle                                  45  communication  in  your  truly  valuable 

Gum  Arabic                             1  journal,  I  am,  Sir, 

dissolved  in  Your  most  obedient  servant, 

...          ...    ..N                C«J«-  A  Mechanic. 

Vinegar,  (No.  24.)                   20  September  27, 1 84 1. 

Mix  well,  then  add  very  gradually 

rounds. 

Oil  of  Vitriol   24 

India  Rubber  Oil                       9  ballooning  and  steaming  in  con- 

Mix  half-an-hour  daily  for  a  month.  junction. 

After  bein-j  allowed  to  stand  11  days  Sir,— Will  some  one  of  your  learned 

add  3tbs  of  gum  Arabic  in  powder.  correspondents    have    the  goodness, 

through  the  medium  of  your  instructive 
India  Rubber  Oil.  publication,  to  inform  the  writer,where- 
India  rubber  in  very  small  pieces,  in  consists  the  impossibility  of  the  foi- 
ls ounces.    Rape  oil  <Jlbs.    Dissolve  lowing  suggestion  being  reduced  to 
in  a  water  bath.  profitable  practice?  viz. 

A  good  article  for  family  use  can  To  transport  merchandize  across  the 

be  prepared  thus :  sea,  or  from  one  part  of  the  Continent 

Ounces,  to  another,  by  means  of  a  balloon  towed 

Ivory  Black                               3  by  a  steam  lighter,  or  a  steam  carriage. 

Treacle                                   2  The  balloon  will  relieve  the  lighter  of 

Oil.  *               0.V  the  weight  of  the  load  and  be  itself  guid- 

Vitriol                                      1  ed  in  the  required  direction  by  the  steam 

Vinegar                                  1(>  vessel.  A  fair  and  moderate  wind,  or  no 

Gum  Arabic                              1  wind  at  all,  is  the  desideratum.  The 

Mix  well.  suspended  load  to  be  lowered  from  the 

Styx.  balloon  by  the  aeronaut  at  the  place  of 
delivery,  and  with  as  little  loss  of  gas 
as  possible  ;  and  to  be  the  first  passen- 

„  ger  is  claimed  by  the  projector. 

THE  » LITTLE  WESTERN.  b               {  remafD|  y0urS)J&c. 

Sir, — I  was  in  error  in  stating  the  T.  H.  P. 

Little  Western  to  be  an  iron  boat ;  she  Jersey,  September  13,  1S41. 
is  of  wood,  built  with  diagonal  iron 
bracing.    Her  engines,  built  by  Acra- 
mans,  Morgan  and  Co.  of  Bristol,  arc  of 

a  peculiar  form ;  the  cylinders  are  ho-  a  word  or  two  in  favour  op 

rizontal,  with  vertical  beams,  and  work-  paddle-wheels. 

ed  by  two  tubular  boilers.    The  steam  Sir,— In  your  945th  Number,  there 

pressure  will  be  from  ten  to  fifteen  is  an  attack,  by  Mr.  T.  Burstall,  on  the 

pounds  on  the  square  inch;  the  deco-  paddle-wheel,  showing  the  lossof  power 

rations  of  her  cabins  are  got  up  in  an  to  be  about  three  parts  out  of  four, 

exceedingly  elegant  style,  and  she  is  When  the  writer  was  taking  his  data, 
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IMPROVED  GOVERNOR  FOR  STEAM  ENGINES. 


as  he  professes  to  do,  from  the  last  edi- 
tion of  Tredgold'swork,  he  ought,  above 
all  things,  to  have  taken  care  that  the 
items  were  correct,  particularly  in  so 
important  a  matter  as  the  breadth  of 
the  paddle  boards,  which  I  find  are 
4  feet  G  inches,  instead  of  3  feet  4  inches. 
This  would  add  33  per  cent,  to  Mr. 
Burstall's  calculations,  giving,  even  ac- 
cording to  his  own  way  of  reckoning, 
75  horse  power,  instead  of  56,  as  ap- 
plied in  direct  action  in  the  boat.  It  is 
easy  to  show  theoretically  by  an  array 
of  figures  almost  anything,  particularly 
with  a  little  management  of  data ;  but 
the  argument  is  not  complete  until  it  is 
shown  whcit  becomes  of  the  lost  power, 


and  that  is  a  task  for  the  author.  The 
friends  of  the  paddle-wheel  may  be  well 
satisfied  with  its  universal  adoption,  and 
with  the  results.  When  Thames  steam- 
boats run  fifteen  miles  the  hotir  in  dead 
water,  and  packets  cross  the  Atlantic 
to  a  day  by  the  aid  of  paddle-wheels, 
it  requires  some  one  of  more  weight 
than  the  author  of  the  article  in  ques- 
tion, and  some  better  scheme  for  pro- 
pelling than  has  yet  been  seen,  before 
I,  for  one,  shall  lose  my  faith  in  the  old 
plan. 

I  am,  Sir,  &c. 

Steam. 

London,  October  2,  1841. 


IMPROVED  GOVERNOR  FOR  STEAM  ENGINES. 


■t1  . 


in  iri 


Sir, — The  description  you  gave  of 
Mr.  Davies's  Improved  Governor,  in 
No.  934  of  your  interesting  journal, 
suggested  to  my  mind  a  plan  of  one, 
which  I  think  would  answer  the  pur- 
pose ;  and  under  the  impression  that 
the  publicity  of  our  ideas,  however  in- 


*  V  i  n- 
significant, may  lead  to  some  useful 
result,  I  am  induced  to  send  a  descrip- 
tion of  it  for  the  consideration  of  your 
readers. 

It  will  be  seen  by  reference  to  the 
prefixed  sketch,  that  the  two  arms 
arc  jointed,  so  that  they  may  be  set  to 
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any  desired  angle  above  a  horizontal 
line.    I  am,  Sir, 

Yours  respectfully, 

L.  Oreal. 

Manchester,  August  10,  1841. 


ON  MR.  SMEATON'S  EXPLANATION  OF 
MECHANIC  POWER. 

Sir, — When  Mr.  Smeaton  began  to  ex- 
amine the  effects  of  water,  applied  as  a 
moving  power  to  water-wheels,  he  con- 
sulted the  best  authorities  of  the  time, 
and  met  with  the  following  discre- 
pancy : — 

Belidore  made  it  out,  that  water  ap- 
plied by  impulse  had  six  times  the  ef- 
fect of  water  acting  by  its  gravity. 

Desaguliers,  on  the  other  hand,  came 
to  the  conclusion,  that  water  acting  by 
its  gravity,  had  ten  times  the  effect  of 
water  acting  by  impulse :  so  that  the 
difference  on  this  point,  between  the 
conclusions  of  these  two  authors,  was 
no  Jess  than  60  to  1 . 

Mr.  Smeaton  found,  that  in  the  case 
of  water  acting  by  impulse  on  a  water- 
wheel,  a  large  portion  of  its  force  was 
expended  in  producing  a  change  of 
figure  in  the  water.  This,  as  an  effect 
of  force,  had  not  been  duly  taken  into 
consideration  by  writers  on  dynamics ; 
force  being  estimated  by  them  only 
according  to  its  effects  in  producing 
change  of  motion.  All  our  notions  of 
force  appear  to  be  derived  from  pres- 
sure, as  it  is  perceived  by  the  sense  of 
touch.*  By  comparing  all  other  pres- 
sures with  the  pressure  of  gravity,  a 
common  measure  of  pressure  was  ob- 
tained. 

Mr.  Smeaton  considered  all  forces 
producing  change  of  motion,  or  change 
of  figure,  in  masses  of  matter,  as  pres- 
sures acting  through  some  portion  of 
space;  and  he  held  that  the  proper 
measure  of  such  a  force,  consists  of 
the  pressure  multiplied  into  the  space 
through  which  it  acts.  This  he  termed 
Mechanic  Power, 

Observing  that  practical  men  are 
chiefly  engaged  in  the  application  of 
mechanic  power,  to  produce  change  of 
figure,f  he  selected  various  cases  of 


•  Professor  Robinson  on  Impulsion. 

t  The  grinding  of  corn,  the  expressing  of  oil 
from  serd,  the  sawing  of  timber,  the  hammering 
and  rolling  of  metals,  the  driving  of  piles,  the  rend- 
ing of  rocks,  the  raising  of  weights  from  tin- ground, 
are  all  examples  or  mechanic  power,  producing 
change  of  figure. 


the  production  of  such  effects,  and  of 
changes  of  motion,  for  the  purpose  of 
explaining  his  views  of  the  proper 
measurement  of  the  forces  by  which 
they  are  produced. 

Some  of  these  may  be  stated  in  the 
following  way  : — 

Let  C  be  a  ball  of  clay,  or  any  other 
soft  and  wholly  inelastic  substance, 
suspended  at  rest,  but  free  to  move 
in  any  horizontal  direction  with  the 


slightest  impulse.  Let  the  two  pegs, 
O  and  P  be  similar  and  equal  in  every 
respect,  and  let  them  meet  with  uni- 
form and  equal  resistance  in  penetrat- 
ing C. 

Let  A  and  B  be  two  balls,  not  pene- 
trable by  O  or  P,  and  the  weight  of  A 
be  double  that  of  B,  and  let  the  velocity 
of  A  moving  in  the  direction  A  C,  be 
half  that  of  B  moving  in  the  opposite 
direction  B  C,  and  let  A  and  B  strike 
their  respective  pegs  at  the  same  instant. 

C  will  remain  unmoved,  A  and  B 
will  be  brought  to  rest  in  the  same  time, 
and  the  peg  P  will  have  penetrated  C 
twice  as  far  as  it  has  been  penetrated  by 
O.  The  joint  mechanic  powers  of  A 
and  B  have  been  expended  in  pro- 
ducing a  change  of  figure  in  C,  which 
is  measured  by  the  sum  of  the  penetra- 
tions of  the  pegs  O  and  P. 


OK) 

Let  D  be  a  ball  of  clay  as  before,  of 
the  same  weight  as  A,  and  let  E  be  a 
hard  ball  of  the  same  weight  as  A,  and 
let  the  peg  Q  be  the  same  as  O,  and  be 
struck  by  E,  moving  with  the  same 
velocity  as  A.  Q  willpenetrate  D  only 
half  as  far  as  C  was  penetrated  by  0, 
and  D  and  E  will  move  on  together 
with  half  the  striking  velocity  of  E. 
Here,  half  the  mechanic  power  of  E 
has  been  expended  in  producing  the 
change  of  figure  in  D,  one  quarter  in 
producing  the  motion  in  D,  and  one 
quarter  remains  in  the  motion  of  E. 
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Let  G  be  the  centre  of  gravity  of 
two  bodies  A  and  B,  connected  by 
an  clastic  rod  at  rest,  but  free  to 
move  in  any  direction,  and  let  pres- 


G 
D 

T. 

t  ■ 

6ure  be  applied  at  D,  in  the  direc- 
tion D  H,  at  right  angles  to  the  rod. 
Let  E  be  the  centre  of  gyration  of 
A  and  B  around  G.  Draw  G  F,  D  H, 
and  E  I,  perpendicular  to  A  B.  On 
E  I,  take  two  points  K  and  I,  so  that 
E  K  :  K  I  : :  G  E  :  G  D.  Through 
K  draw  K  F  parallel  to  A  B,  and 
through  F  and  I  draw  M  N.  Then  if 
we  take  G  F  to  represent  the  progress- 
ive velocity  produced  in  G  by  any 
pressure  acting  at  D,  K  I  will  repre- 
sent the  rotary  velocity  produced  in  E 
in  the  same  time ;  and  if  D  H  repre- 
sent the  whole  space  through  which 
the  pressure  has  acted,  D  L  will  re- 
present that  portion  of  the  mechanic 
power  which  has  produced  the  pro- 
gressive velocity  ;  and  L  H  that  portion 
which  has  produced  the  rotary  velo- 
city,  and  we  shall  have  G  FJ :  K  P  :  : 
D  L  :  L  H. 


a  d  c 


Let  a  given  weight  P,  connected 
with  another  W  by  a  string  passing 
over  the  pulley  F,  descend  vertically 
and  raise  W,  without  friction,  from  the 
horizontal  line  A  C,  along  the  inclined 
plane  A  B.  If  we  make  A  B  :  B  C  : : 
2  W :  PW  will  be  raised  to  B  in  the 
least  time;*  and  upon  this  principle, 
the  maximum  of  effect  in  machines  has 
been  demonstrated  in  theory.  In  prac- 
tice,  however,  the  object  is'not  merely 

*  If  the  ascent  be  made  in  tlie  least  possible  time, 
Wmuit  ascend,  not  along  the  plane  A  B,  but  along 
•  concave  surface  A  G  B. 


to  raise  W  to  B  in  the  least  tint*,  but 
to  raise  it  with  the  least  expenditure 
of  meehanical  power.  "When  it  is  raised 
in  the  least  time,  P  must  descend 
through  a  space  =  A  B ;  but  when  it 
is  raised  with  the  least  mechanical 
power,  P  descends  through  a  space 
=  iABonly.  For  if  we  make  BD  = 
i  A  B,  and  let  W  ascend  along  any  con- 
cave surface  D  E  B,  of  which  B  D  is 
the  chord,  it  will  be  raised  to  B  by  the 
descent  of  P  through  a  space  =  B  D, 
and  it  will  be  at  rest  when  it  arrives 
at  B.  To  determine  the  curve  by  which 
W  will  ascend  from  D  to  B  in  the  least 
time,  is,  I  believe,  an  intricate  pro- 
blem  ;  but  a  practical  approximation 
to  it,  in  any  particular  case,  may  easily 
be  found. 

A  well-constructed  steam-engine  for 
raising  water,  exhibits  in  every  stroke  a 
practical  example  of  the  same  problem. 

At  the  commencement  of  the  stroke, 
a  great  pressure  of  steam  is  thrown  up- 
on the  piston,  and  this  pressure  is  gra- 
dually diminished,  so  that  at  the  end 
of  the  stroke  there  is  a  considerable 
preponderance  in  the  other  direction. 

In  consequence  of  this  regulated 
pressure  of  the  steam,  the  motion  of 
the  machine  resembles  the  uniform 
vibrations  of  a  pendulum,  and  the  me- 
chanic power  of  the  steam  is  applied  to 
the  greatest  advantage. 

If  we  suppose  three  strings,  A  B, 
A  C,  and  A  M,  in  the  same  plane,  to  be 
united  at  A,  the  strings  A  B  and  AC 
to  be  prolonged  to  a  length  indefinitely 
great,  and  the  end  of  each  of  the  three 
strings  to  pass  over  a  vertical  pulley,— 

Let  the  parallelogram  A  B  D  C  be 
completed,  and  draw  D  E  and  D  F  per- 
pendiculars to  A  B  and  A  C,  and  if  three 
weights  m,  n,  and  o,  be  to  each  other 
as  A  D,  A  B,  and  A  C  respectively,  and 
be  suspended  by  the  respective  strings 
A  M,  A  B,  and  A  C,  they  will  balance 
each  other,  and  the  strings  will  coin- 
aide  in  direction  with  the  diagonal  and 
sides  of  the  parallelogram. 

If  tie  weight  be  set  in  motion,  by 
taking  from  m,  for  a  short  time,  a  small 
part  of  its  weight ;  and  replacing  it 
after  all  are  in  motion,  n  and  o  will 
descend,  raising  m,  and  the  point  of 
junction  of  the  strings  will  move  in  the 
direction  A  D;  and  when  that  point 
has  arrived  at  D,  the  weights  n»,  n  and  o, 
will  have  moved  through  the  spaces 
A  D,  A  E,  and  A  F  respectively. 
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The  quantity  of  mechanic  power  in 
action,  therefore,  is  on  one  side  m  x 
A  D  balanced  by  n  x  A  F  +  o  x  A  G 
on  the  other  side  j  or  the  mechanic 
powers  in  the  different  directions  are 
respectively  as  the  square  of  A  D,  the 


rectangle  A  B,  A  E,  and  the  rectangle 
AC,  AF. 

This  conclusion,  however,  involves 
the  geometrical  proposition,  that  the 
square  of  A  D  is  equnl  to  the  sum  of 
the  rectangles  A  B,  A  E,  and  AC,  AF. 


> 


L 

/ 

/ 

/ 

/  - 
1  \, 

/ 

B 

/          , — 

/ 


On  AD  describe  the  square  D  G,  and 
through  B  draw  H  I  parallel  to  A  G ; 
draw  A  K  at  right  angles  to  A  E  and 
equal  to  A  E,  and  draw  K  I  parallel  to 
A  E;  then  DAG  aud  E  A  K,  being 
right  angles,  D  A  E  =  G  A  K,  and  A  E  D 
and  A  KG  being  right  angles,  DAE 


and  G  A  K  are  similar  and  equal;  there- 
fore, A  G  =  A  D,  and  the  parallelo- 
gram BK  (A  B  x  A  E)  =  A  1  =  HG. 

In  the  same  manner  the  parallelo- 
gram H  L  may  be  demonstrated  to  be 
equal  to  A  C  x  A  F. 

Phjlo-Smeatox. 


COMPARATIVE  OBSERVATIONS  ON  THE  PRINCIPLES  OP  WARMING  HOUSES,  CHURCHES, 
MANUFACTORIES,  CONSERVATORIES,  AND  ALL  EXTENSIVE  BUILDINGS,  BY  MEANS  OP 
HEATED  WATER — BY  DR.  WILKINSON,  BATH. 

whilst  the  lowest  degree  of  temperature  in 
the  small  pipes  employed  by  Perkins  is  300°, 
or  more  than  three  times  the  heat  of  boiling 
water,  and  in  a  similar  proportion  the  radia* 
tioD  of  heat  is  increased,  and  with  the  same 
increased  rapidity  warmth  is  transmitted  to 
different  apartments.  About  two  years  since, 
I  was  requested  by  the  Duke  of  Beaufort's 
ngent  to  make  some  experiments  on  the  mode 
there  adopted  for  warming  Badminton,  and 
we  could  not  succeed  in  raising  the  tcm- 
'perature  in  the  library  aud  the  conservatory 
more  than  10°;  this  apparatus  was  removed, 
and  the  small  pipe  system  adopted,  every 
required  warmth  is  now  obtained,  with  less 
than  £d  of  the  fuel  before  used.  A  similar 
case  occurred  in  a  large  room  at  the  British 
Museum,  which  I  visited  with  Mr.  Perkins  ; 
the  large  pipes,  being  found  inadequate,  were 
removed,  and,  I  was  informed,  weighed  more 
than  7  ton?,  whilst  a  superior  heat  was  trans- 
mitted by  the  employment  of  only  15  cwt.  of 
small  pipes. 

There  is  also  a  material  difference  in  the 
time  required  for  the  distribution  of  heat; 
many  hours  are  necessary  for  the  production 


The  quantity  of  water  in  pipes  of  differ- 
ent dimensions  is  in  the  same  lengths  pro- 
portionate to  the  square  of  their  respective 
diameters,  whilst  the  radiating  surface  is  only 
in  the  simple  ratio  of  their  diameters ;  thus 
a  gallon  of  water  being  equal  to  231  cubic 
inches  :  supposing  the  thickness  of  metal  to 
be  \  inch  in  a  4  inch  pipe,  it  will  require  2 
feet  in  length  to  hold  1  gallon. 

The  iuch  pipes  employed  by  Perkins  are  of 
the  same  thickness,  so  that  the  tubular  part  is 
half-ao-inch  in  diameter,  and  hence  will  require 
49  times  the  length  of  pipe  to  contain  1  gallon 
equal  to  98  feet,  such  being  as  the  square  of  3^ 
inches  to  \  inch,  being  49  times  greater  in 
length,  whilst  the  surfaces  exposed  are  only  as 
8  to  1,  and  therefore,  supposing  the  water  in 
each  pipe  be  preserved  at  the  temperature  of 
boiling,  viz.,  221°,  it  will  only  require  16  feet 
in  length  of  the  smaller  pipe  to  expose  the 
same  surfaces  as  2  feet  of  the  larger ;  it  is 
hence  evident  that  only  £d  of  the  quantity 
of  water  is  required,  and  a  proportionate 
saving  of  metal  and  fuel. 

In  pipes  of  four  or  more  inches  in  diameter, 
the  boiling  point  of  water  is  rarely  exceeded, 


Digitized  by  Google 


208 


ON  LEAD  SHEATHING  FOR  SHIPS. 


of  that  temperature  by  large  pipes,  whicb  it 
accomplished  in  one  hour  by  small  pipes. 

In  some  situations  pipes  pass  through  cold 
passages,  and  in  intense  weather  subject 
the  water  to  be  frozen,  in  consequence  of 
which,  the  circulation  being  prevented,  the 
pipes  in  the  furnace  become  softened,  and 
give  way  to  the  pressure  of  the  heated  fluid  ; 
•  the  water  is  converted  into  expansive  steam, 
and  if,  as  occurred  last  winter  iu  Manches-  , 
ter,  the  furnace  is  imprudently  placed  in  a 
depot  of  combustible  materials,  danger  is 
incurred  ;  the  warming  apparatus  in  this  case 
appears  to  have  been  very  indifferently  ar- 
ranged, and  not  under  the  direction  of  the 
patentee,  Perkins.  To  guard  against  any 
such  results,  Mr.  Perkins  attaches  to  his  ap- 
paratus a  safety  valve,  and  when  high  heat 
is  employed,  all  danger  from  obstructions  of 
the  kind  are  most  effectually  prevented. 

It  appears  that  the  fire  took  place  on  a 
Monday,  so  that  during  a  very  intense  frost, 
the  fire  was  extinguished  for  two  nights 
and  a  day,  while,  if  a  gentle  combustion 
had  been  preserved  in  the  furnace  during  that 
time,  sufficient  beat  would  have  beeu  pro- 
duced to  prevent  any  freezing  result.  In  my 
own  residence  I  have  adopted  Mr.  Perkins's 
plan,  and  by  means  of  a  single  coil  of  pipes 
in  the  entrance  passage,  during  the  last  incle- 
ment winter,  at  an  expense  not  exceeding 
sixpence  per  day,  sufficient  beat  was  radiated 
from  the  single  coil,  so  that  every  room  in 
the  house  was  at  a  temperature  between 
50°  and  60,°  and  it  will  give  me  at  all  times 
great  pleasure  to  show  and  to  explaiu  the 
principles  of  the  apparatus  to  any  person 
dasirous  of  introducing  into  their  house  this 
most  agreeable,  and,  in  my  opinion,  perfectly 
secure  mode  of  warming  their  houses. 

I  have  no  comparative  observation  on  the 
employment  of  heated  air — on  every  princi- 
ple the  effects  are  not  only  unpleasant,  but 
also  injurious.  W. 


ON  LEAD  SHEATHING  FOR  SHIPS.     BY  MR. 
J.  J.  WILKINSON. 

[From  the  Trans,  of  the  Soc.  of  Civ.  Eng.]  • 
The  commencement  of  this  communication, 
which  is  the  continuation  of  the  paper  on 
the  "Wood  Sheathing  of  Ships,"  which  was 
read  March  23d  (page  236),  examines  in  great 
detail  the  various  uses  to  which  metals  were 
put  in  the  earliest  period  of  which  any  record 
exists,  anl  then  it  traces  the  first  application 
of  lead  to  the  protection  of  shipping. 

There  are  very  early  instances  of  ships  and 
vessels  being  covered  with  lead. 

In  the  15th  century,  a  boat,  30  feet  in 
length,  wns  found  in  the  Mediterranean  suuk 
in  12  fathoms  water;  it  was  built  of  cypress 
and  larch.   The  deck  was  covered  with  paper 


and  linen,  and  over  all  with  plates  of  lead, 
fastened  with  gilt  nails  ;  this  covering  proved 
so  impervious  to  moisture,  that  parts  of  the 
interior  were  perfectly  dry.  It  is  supposed 
to  have  lain  there  above  1,400  years. 

A  Roman  ship  was  also  found  sunk  in  the 
Lake  of  Nemi.  The  hull  was  of  larch ; 
bitumen  had  been  applied  to  the  outside,  over 
which  was  a  coating  of  a  reddish  colour,  and 
the  whole  covered  with  sheets  of  lead,  fasten- 
ed by  gilt  nails.  The  interior  had  a  thick 
coating  of  cement  made  of  iron  and  clay. 
The  seams  of  the  planks  were  caulked  with 
tow  and  pitch. 

Some  of  the  ancient  domes  at  Epbesus 
were  sheathed  with  lead,  and  it  appears  that 
the  column  of  Constantine  at  Constantinople, 
was  formerly  covered  with  that  metal. 

It  is  certain  that  lead  mines  were  worked 
in  Britain  by  the  Romans ;  and  long  before 
the  Conquest,  plates  of  lead  were  used  as 
coverings  for  ecclesiastical  buildings.  These 
coverings  being  designed  to  endure,  were  of 
very  thick  lead. 

In  1231,  water  was  brought  from  Tyburn 
to  London  in  pipes  ;  but  the  material  of  the 
pipes  has  not  been  ascertained.  In  1 285,  the 
great  conduit  in  Cheapside  was  supplied  with 
water  conveyed  through  pipes  from  Padding- 
ton  ;  these  pipes  are  expressly  stated  to  have 
been  of  lead.  It  has,  however,  been  averred, 
that  the  lead  pipes  for  conveying  water  were 
first  introduced  by  Robert  Brook,  in  the  reign 
of  Henry  the  Eighth. 

Sheet  lead  was  used  in  Spain  and  Portugal 
for  sheathing  ships,  and  for  covering  the 
rudders,  long  before  it  was  employed  in  Eng- 
land. It  was  used  in  Holland  in  1666,  and 
at  Venice  in  1710. 

It  is  probable  that  we  are  indebted  to 
Sebastian  Cabot  for  its  introduction  into 
England ;  it  is  stated  in  his  memoirs  that  he 
first  saw  it  used  in  1514  ;  he  was  then  in  the 
service  of  the  king  of  Spain,  which  he  en- 
tered in  1512,  and  was  appointed  pilot  major; 
he  afterwards  returned  to  England,  and  in 
1553  was  named  by  Queen  Mary,  44  Gover- 
nor of  the  Mysterie  and  Company  of  Mer- 
chant Adventurers,  for  the  discovery  of  Re- 
gions, Domiuions,  Islands,  and  Places  un- 
known." 

Three  vessels  were  fitted  out  for  this  pur- 
pose, under  the  command  of  Sir  Hugh  Wil- 
loughby,  one  of  which  was  sheathed,  or  at 
least  purtly  so,  with  thin  plates  of  lead,  thea 
first  mentioned  as  an  "  ingenious  invention." 
This  expedition  was  unfortunate — Sir  Hugh 
Willoughby,  with  the  crew  of  two  of  his 
ships,  being  frozen  to  death ;  one  of  the 
commanders,  and  his  crew,  alone  escaped. 
This  expedition  was  the  origin  of  the  trade  to 
Russia,  and  of  the  Spitzbergen  Whale  Fishery. 

(n  the  reign  of  Elizabeth  a  i-atent  was 
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granted  to  one  Humphrey,  for  melting  lend, 
but  was  afterwards  recalled,  the  plan  not 
being  new. 

It  appears  that  up  to  about  1670,  cast 
sheet  lead  was  used  for  sheathing ;  at  that 
time  milled  lend  was  invented,  and  a  patent 
for  milling  lead  was  granted  to  Sir  Philip 
Howard  and  Francis  Wat?on  ;  by  this  process 
the  inequalities,  as  well  as  the  defects  from  air 
holes,  in  the  former  mode  of  manufacture,  were 
remedied ;  the  whole  surface  was  rendered 
smooth  and  uniform,  and  the  weight  greatly 
reduced.  This  invention  met  with  much  op. 
position  from  the  plumbers,  who  averred  that 
it  could  not  be  durable  ;  an  offer  was  there- 
fore made  on  the  part  of  the  Milled  Lead 
Company,  to  keep  in  repair  during  forty-one 
years  all  milled  lead  of  the  weight  of  71bs. 
per  square  foot,  at  the  rate  of  five  shillings 
annually  per  each  hundred  pounds'  worth  in 
value. 

One  of  the  earliest  vessels  in  the  Royal  navy 
thus  sheathed,  was  the  Phoenix,  a  fourth- 
rate.  This  was  done  at  the  express  com- 
mand of  Charles  II.  This  vessel  made  two 
voyages  to  the  Straits,  apparently  for  the  ex- 
press purpose  of  testing  the  new  invention, 
and  on  her  return  in  1673,  was  careened  at 
Deptford,  and  personally  inspected  by  the 
King.  An  order  was  then  issued  that  his 
Majesty's  ships  should  in  future  be  sheathed 
only  with  lead,  excepting  by  especial  order 
from  the  Navy  Board.  It  appears  that 
about  twenty  ships  of  the  royal  navy  were 
consequently  sheathed  with  milled  lead,  and 
fastened  with  copper  nails. 

Even  the  royal  protection  could  not  save 
this  invention  from  cavillers,  so  that,  in  1677 
and  1678,  complaints  were  made  by  Sir  John 
Nnrborough,  and  Sir  John  Kempthorne,  that 
the  rudder  irons  of  the  Plymouth  and  tbe 
Dreadnought  were  so  much  eaten,  as  to  render 
it  unsafe  for  those  vessels  to  proceed  to  sea ; 
these  complaints  were  repeated  in  1682. 

The  patentees  maintained,  on  the  contrary, 
that  the  damage  to  the  rudder  irons  could 
not  possibly  arise  from  their  being  covered 
with  lead,  as  it  had  been  the  invariable 
practice  for  a  great  many  years,  to  secure 
the  iron  work  of  ships  generally,  by  lead 
covering,  and  especially  by  capping  tbe  heads 
of  their  bolts,  under  water,  with  lead,  seized 
to  and  nailed  over  them.  Reports  too,  in 
favour  of  the  invention,  were  made  by  Sir 
Pbineas  Pett,  and  by  Mr.  Betts,  master 
builder,  at  Portsmouth,  in  which  the  latter 
stated,  that  lead  had  effectually  prevented  the 
vessels  becoming  what  is  technically  termed 
"ironsick,"  meaning  that  the  bolt-holes  be- 
came so  widened  by  corrosion,  that  the  bolts 
were  loosened  ;  he  recommended,  however, 
that  the  lead  sheathing  should  be  stripped 
every  seveu  years,  on  account  of  the  decay 


of  the  oakum  in  the  joints  ;  declaring  too, 
that  it  became  less  foul  on  the  voyage  than 
wood  sheathing,  and  was  much  more  easily 
cleaned.  These  different  opinions  led  to  the 
issue  of  an  Order  in  Council  in  1682,  for  the 
appointment  of  commissioners  to  examine 
and  report  upon  the  alleged  injury  to  the  iron 
work  by  milled  lead  covering.  It  is  probable 
their  report  was  unfavourable!  as  it  is  said 
that  the  use  of  lead  covering,  fastened  with 
copper  nails,  was  abandoned  on  account  of 
the  rapid  corrosion  of  the  rudder  irons.  A 
controversy  appears  to  have  arisen  on  this 
subject,  the  merits  of  which  it  would  be  diffi- 
cult to  ascertain  after  such  a  lapse  of  years. 
Government,  however,  subsequently  deter- 
mined to  make  another  trial  of  tbe  value  of 
lead  covering ;  accordingly,  the  Marlborough 
was  so  sheathed,  and  laid  up  in  ordinary  at 
Sheernese.  A  few  years  after  she  was  docked 
at  Chatham,  in  1770,  when  it  was  found  that 
the  lead  sheathing  was  covered  with  weeds, 
and  the  iron  fastenings  very  much  decayed  ; 
the  lead  was  in  consequence  removed,  and 
a  wood  sheathing  substituted. 

Several  patents  were  afterwards  obtained 
for  different  mixtures  of  metal  for  this  pur- 
pose, none  of  which  seem  to  have  succeeded, 
being  all  subject  to  the  same  inconveniences 
as  the  simple  metal ;  among  which  was  tbe 
influence  of  the  sun  in  the  torrid  zone,  which 
was  said  to  reduce  the  lead,  in  the  course  of 
five  or  six  years,  to  a  calx. 

Among  these  patents  for  mixed  metals  for 
sheathing,  is  mentioned  that  of  Mr.  Bulteel, 
in  1693  ;  it  was  found  to  have  all  the  incon- 
veniences of  lead.  Mr.  Donithorne,  in  1780, 
obtained  a  patent  for  sheathing,  of  a  mix- 
ture of  112  parts  of  tin  to  10  parts  of  zinc  ; 
this  was  also  as  objectionable  as  lead. 

Slade's  patent  for  sheathing  with  copper 
laid  upon  lead,  and  the  patents  of  Wetter- 
stedt,  and  of  Muntz,  for  mixed  metals,  are 
examined  ;  and  the  author  promises  a  con- 
tinuation of  the  subject,  with  the  history  of 
copper  sheathing. 

ABSTRACTS  OF  SPECIFICATIONS  OF  ENGLISH 
PATENT8  RECENTLY  ENROLLED. 

%•  Patentees  wishing  /or  more  full  ab- 
stracts of  their  Specifications  than  the  present 
regulations  of  the  Registration  Offices  will  ad- 
mit of  our  giving,  are  requested  to  favour  us 
with  the  loan  of  their  Specifications  for  that 
purpose. 

Moses  Poole  or  Lincoln's-Inn,  Mid- 
dlesex, Gentleman,  for  improvements  in 
stretching  cloths.  (A  communication.)  En- 
rolment Office,  September  22,  1841. 

A  revolving  frame  is  employed,  com- 
posed of  two  side  framings,  each  of  which 
carries  a  spiral  projecting  plate,  or  surface 
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covered  with  points,  which  take  hold  of  the 
selvage  of  the  cloth.  The  side  framings  are 
mounted  on  a  horizontal  axis,  one  of  which 
is  fixed  to  it,  and  the  other  capable  of  sliding 
along  it,  in  order  to  receive  the  cloth  in  ita 
narrowest  state,  and  afterwards  stretch  it  in 
width  by  its  sliding  movement.  A  bar  ex- 
tends from  one  side  framiag  to  the  other, 
and  is  provided  with  a  number  of  hooks,  on 
which  one  end  of  the  cloth  is  put,  on  first  in- 
troducing it  into  the  machine,  in  order  to 
keep  it  even.  The  cloth  to  be  stretched  is 
first  wound  on  a  roller  mounted  in  a  suitable 
frame,  a  bar  with  hooks  being  fixed  on  the 
roller,  to  keep  the  cloth  even,  both  in  wind- 
ing and  unwinding,  and  to  prevent  its  being 
unequally  dragged  by  the  revolving  frame. 
From  this  roller  the  cloth  passes  between  a 
pair  of  small  rollers  (the  uppermost  one  of 
which  is  weighted,)  and  is  thence  conducted 
over  a  circular  brush  (or  a  roller  covered 
with  a  suitable  adhesive  surface,)  to  the  re- 
volving frame. 

The  claim  is  to  the  mode  of  constructing 
a  machine  for  stretchiug  cloth. 

Josici'ii  Wright  of  Carisbrook,  Islk 
of  Wigut,  Mechanic,  for  improvements  in 
apparatus  used/or  dragging  or  skidding  wheels 
of  wheeled  carriages.  Enrolment  Office,  Sep- 
tember 22,  1841. 

The  skid- pan  is  linked  to  the  lower  end  of 
a  rod,  which  moves  on  a  pin  joint  at  its  up- 
per end  in  front  of  the  hinder  axle,  and  at 
the  point  of  attachment  to  the  tkid-pan  the 
drag  chain  is  fastened.  The  other  end  of  the 
drag-chain  terminates  in  a  link  connected 
with  an  apparatus,  so  that  it  is  held  securely 
while  dragging  the  wheel,  but  in  unskiclding 
it  the  chain  is  set  free,  and  the  wheel  passes 
over  the  skid-pan. 

The  apparatus  connected  with  the  link 
consists  of  a  bar  affixed  to  the  fore. carriage, 
the  point  of  which  bar  is  formed  into  a 
curved  projection  which  holds  Ihe  liuk  :  for 
releasiug  the  same,  a  forked  lever  embraces 
the  curved  projection,  being  actuated  by  a 
rod  which  terminates  in  a  handle  by  the 
coach-box. 

After  the  wheel  has  passed  over  the  skid- 
pan,  the  link  of  the  drag-chain  is  drawn 
back  over  the  covered  projection  by  a  chain, 
while  a  second  chain,  attached  to  the  rod, 
draws  the  skid-pan  forward,  and  raises  it  in 
front  of  the  hind  wheel  in  readiness  for  future 
use. 

The  claim  is  to  the  mode  of  applying 
skidding  or  dragging  apparatus  to  the  wheels 
of  wheeled  carriages,  whereby,  in  unskidding 
the  same,  the  skid-pans  are  allowed  to  pass 
under  the  wheels,  by  releasing  the  drag  chain 
as  described. 

The  principle  of  this  patent  is  identical 
with  the  plan  suggested  nine  years  ago  by 


Mr.  Baddeley,  at  page  105  of  our  ,18th 
volume,  although  the  mode  of  carrying  it  into 
effect  is,  no  doubt,  novel. 

AciiiLLB  Elie  Joseph  Soulas,  or 
George  Yard,  Lombard-street,  Meu- 
ch  ant,  for  improvements  in  apparatus  for  »<• 
gulating  the  flow  of  fluids.  (A  communica- 
tion.)   Enrolment  Office,  Sept.  22,  1641. 

These  improvements  are  particularly  adapted 
to  regulating  the  flow  of  gas  for  the  purpose  of 
illumination,  and  our  readers  will  at  once 
perceive  their  close  resemblance  to  the  "  Gas 
Moderator,"  patented  some  time  since  by 
the  Rev.  H.  F.  Dacon,  and  described  in  our 
pages.  In  the  present  plan,  a  disc  is  placed 
within  a  cylinder,  leaving  a  space  for  the 
passage  of  the  gas,  the  space  and  the  weight 
of  the  disc  being  so  adjusted  to  the  pressure 
required,  that  upon  any  increase  of  pressure 
the  disc  is  raised.  A  rod  which  is  fixed  in 
the  centre  of  the  disc  rises  with  it,  and  dud- 
nishes  the  size  of  the  orifice  through  which 
the  gas  passes,  in  an  inverse  ratio  to  tbe 
pressure,  by  which  means  an  equilibrium 
ensues,  and  the  flow  becomes  uniform.  Other 
modes  are  suggested  as  available  for  the 
same  purpose  ;  thus,  a  conical  rod  may  work 
through  a  circular  opening,  or  it  may  ter- 
minate in  a  small  disc,  moving  in  a  conical 
passage. 

Mokris  West  Ruthven,  of  Rotiirr- 
ham,  Yorkshire,  Engineer,  for  a  new 
mode  of  increasing  the  power  of  certaii  media, 
when  acltd  upon  by  rotatory  fans,  or  other 
similar  apparatus. — Enrolment  Office,  Sep- 
tember 22,  1641. 

The  mode  here  patented  consists  in 
causing  air,  water,  or  other  fluids  to  pass 
through  a  series  of  revolving  fans,  so  arranged 
that  each  succeeding  fan  acts  upon  the  media 
which  has  been  acted  upon  by  tbe  previous  one, 
and,  increasing  its  power,  (?)  forces  it  through 
the  exit  passage  of  the  last  fan  of  the  series 
with  the  accumulated  force  of  the  whole,  in 
the  form  of  a  strong  jet,  or  blast. 

The  claim  is,  to  the  mode  of  increasing  the 
power  of  the  said  media,  when  acted  upon 
by  rotatory  fans,  or  other  similar  appara* 
tus,  by  causing  it  to  pass  directly  from  oue 
set  of  fans  to  another,  throughout  the  whole 
series,  each  succeeding  set  of  funs  acting 
upon  it  in  the  state  in  which  it  left  the  pre- 
ceding set,  iu  consequence  of  the  eduction 
passage  for  the  air  from  one  set  of  fans  form- 
ing the  induction  passage  of  tbe  succeeding 
set  of  fans. 

David  Napier,  of  Mill-wall,  PoplaRi 
Engineer,  for  improvements  in  propelling 
vessels. — Enrolment  Office,  September  22, 
J  841. 

These  improvements  are  two  in  number. 
The  first  consists  in  using  two  propellers  of 
equal  diameter  at  the  stern  of  the  vessel, 
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their  axes  being  above  the  water,  but  one 
further  aft  than  the  other,  so  as  to  allow  the 
float-board  of  one  wheel  to  work  nearly  up 
to  tbe  axis  of  the  other,  and  at  the  same 
time  to  work  clear  of  the  other  wheel. 
These  wheels  have  the  float-boards  placed 
obliquely,  and  work  at  right-angles  to  the 
direction  of  the  vessel. 

The  second  improvement  consists  in  con- 
necting the  float-boards  to  a  metallic  frame, 
the  weight  of  which  keeps  the  floats  in  a 
vertical  position.  For  this  purpose  the  floats 
are  mounted  on  axles,  the  ends  of  which  are 
cranked,  and  the  frame  being  suspended  from 
these  crauks  constantly  preserves  the  ver- 
tical position  of  the  float-boards. 

Robert  Goodacre,  ok  Ullesthorpe, 
Leicestershire,  Gentleman,  for  a  mode 
of  weighing  bodies  raised  by  cranes  or  other 
elevating  machines.  Enrolment  Office,  Sept. 
22,  1841. 

The  body  to  be  weighed  having  been  lifted 
to  the  requisite  height  by  the  chain  of  a 
simple  branc,  it  is  transferred  to  a  grappling- 
iron  suspended  by  loops  and  centres  from  the 
end  of  a  lever,  the  fulcrum  of  which  works 
in  a  cup  affixed  to  the  end  of  the  crane-jib. 
The  long  arm  of  this  lever  reaches  to  a  line 
raised  perpendicularly  from  the  foot  on  which 
the  crane  turns,  where  it  is  attached  to  an 
upright  rod,  the  lower  end  of  which  is  con- 
nected to  a  second  lever,  rather  shorter  than 
the  first,  the  fulcrum  of  which  turns  in  a 
bearing  placed  above  it.  The  upright  rod  is 
attached  to  the  short  lever  between  its  ful- 
crum and  a  counterpoise  weight,  which  keeps 
tbe  lever  in  a  horizontal  position  ;  the  long 
end  of  tbe  lever  is  divided  into  a  scale,  upon 
which  the  counterpoise  is  shif  ed  until  the 
weight  of  the  body  is  ascertained.  By  this 
arrangement  alone,  however,  any  body  under 
a  given  weight  would  be  more  than  counter- 
balanced ;  to  ascertain,  therefore,  the  weight 
of  lighter  bodies,  a  steel  cup  is  placed  under 
tbe  short  lever,  on  the  opposite  side  of  the 
connecting  rod  to  that  on  which  the  cup  is 
fixed  above  the  lever,  and  in  this  cup  a  centre 
attached  to  the  lever  works,  serving  as  a  ful- 
crum to  it.  The  short  lever  is  heavy  enough 
on  one  side  of  its  fulcrum  to  balance  the 
weight  of  the  connecting -rod  and  upper  lever, 
so  that  a  small  weight  hung  on  the  end  of 
the  upper  lever  throws  it  off  its  balance,  and 
produces  a  movement  of  the  lower  lever. 

The  foregoing  arrangement  may  be  modi6ed 
to  render  it  applicable  to  all  the  different 
kinds  of  c:an?s. 

Robert  Cook  and  Andrew  Cunning- 
ham, of  Johnstone,  nbar  Glasgow,  En- 
gineers, for  improvements  in  the  manufacture 
of  bricks.  Enrolment  Office,  September  22, 
1841. 

A  sliding  mould  frame,  containing  two 
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moulds,  is  applied  to  each  side  of  a  common 
pug-mill  A  box  is  bolted  to  the  mill,  around 
the  opening  in  its  side,  into  which  the  brick 
earth  is  forced  by  the  rotation  of  the  curved 
arms  attached  to  the  axis  of  the  mill.  A 
piston  working  in  the  box  then  presses  the 
enrth  into  one  of  the  moulds  in  the  sliding 
frame,  which  has  been  placed  to  receive  it, 
The  sliding  frame  is  supported  upon  two 
beams,  one  of  which  is  bolted  to  the  side  of 
the  pug-mil),  while  the  other  is  supported  by 
a  bracket,  which  also  serves  as  a  bottom  to 
tbe  moulds  while  the  brick  earth  is  being 
pressed  into  them.  When  one  of  the  moulds 
has  been  charged  with  brick  earth,  the  frame 
is  moved  forward,  which  brings  the  other 
mould  under  the  box,  while  the  full  one  is 
carried  over  an  empty  moveable  mould  placed 
on  a  table.  While  the  frame  is  thus  moving, 
the  piston  is  raised,  and  a  fresh  supply  of 
brick  earth  is  forced  into  the  box;  when  the 
frame  stops,  the  piston  descends  and  fills  the 
mould,  a  discharging  piston  at  the  same  time 
pressing  the  brick  earth  out  of  the  first  mould 
into  the  moveable  mould  on  the  tnble,  the 
piston  rising  immediately,  so  as  not  to  im- 
pede the  shifting  of  the  frame. 

In  this  manner  a  continuous  movement  is 
produced,  one  mould  being  discharged  while 
the  other  is  filling.  A  hoy  attends  to  the 
moveable  mould,  discharging  the  brick  on  to 
a  pallet,  and  replacing  the  mould  on  tbe 
table. 

The  claim  is,  1.  To  the  mode  of  combining 
the  use  of  moveable  moulds  with  sliding 
moulds,  as  described.  2.  To  the  mode  of 
applying  a  fixed  surface  in  combination  with 
sliding  moulds,  as  described. 

Robert  Walter  Winfikld,  of  Bir- 
mingham, Merchant  and  Manufac- 
turer, for  certain  improvements  in  or  belong, 
ing  to  mela)iic  bedsteads,  a  portion  of  tchich 
may  be  applied  to  other  articles  of  metillic  fur- 
niture. Enrolment  Office,  September  22, 
1841. 

These  improvements,  which  are  threefold, 
consist, — 

Firstly,  in  improved  modes  of  constructing 
the  connecting  joints  of  metallic  bedsteads, 
and  other  framed  metallic  furniture.  Various 
modes  of  construction  are  described  and 
shown,  which  will  he  \ery  well  illustrated  by 
the  following  description  of  one  of  them, 
which  h  a  connecting  joint  with  wrought, 
iron  comer  pieces,  adapted  to  solid  frames 
and  pillar*. 

Two  sides  of  each  pillar  nrc  forged  into  two 
flat  surfaces,  at  right  angles  with  each  other, 
to  receive  the  horizontal  rail*.  The  rails  are 
iron  rods,  with  a  lateral  feather  extending 
nearly  the  whole  of  their  length,  forming  tbe 
sacking  flange.  Euch  end  of  the  fhnged  iron 
is  forged  to  a  flat  surface,  to  fit  against  the 
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faces  of  the  pillars,  the  ridges  of  which  keep 
it  steady  after  it  has  been  fastened  by  screws 
passing  through  holes  in  the  pillars,  and 
screwed  into  the  solid  metal  of  the  horizontal 
rails. 

Secondly,  in  certain  new  methods  of  stretch- 
ing or  arranging  the  sackings,  or  substitutes 
for  sackings,  in  metallic  bedsteads. 

The  four  sides  of  the  bedstead  are  formed 
of  the  flanged  rods  before  described,  and  at 
each  end  of  the  frame,  (parallel  with  and 
close  to  the  Hanged  rods,)  is  a  roller,  the 
axis  of  which  turns  freely  in  the  side  rods. 
A  tension-rod,  the  ends  of  which  are  formed 
into  stout  rings,  and  are  passed  down  over 
the  pillars,  rests  upon  collars  forged  upon  the 
pillars. 

Two  of  the  pillars,  those  at  the  foot  of  the 
bedstead  for  instance,  are  divided  near  the 
middle  into  two  parts,  the  upper  part  termi- 
nating in  a  male,  and  the  lower  portion  in  a 
corresponding  female  screw.  The  tension, 
rod  being  lifted  off  the  divided  pillars,  is 
passed  through  a  loop  formed  along  one  end 
of  the  sacking,  and  then  replaced.  The  sack- 
ing is  passed  under  the  end  flanged  rod,  and 
over  the  roller  to  the  other  end  of  the  bed- 
stead, where  it  is  led  over  the  other  roller, 
under  the  end  rod,  up  to  the  tension-rod,  to 
which  it  is  strained  and  made  fast  by  straps 
and  buckles,  forming  a  substitute  for  the  or- 
dinary bead  and  foot  boards.  The  sacking  is 
then  strained  transversely,  and  secured  to  the 
side-rods  by  straps  and  buckles,  after  which 
the  screws  of  the  divided  pillars  arc  turned 
by  a  spanoer,  which  raises  the  tension-rods 
and  gives  a  final  strain  to  the  sacking. 

Thirdly,  in  certain  improvements  in  the 
construction  of  castors  for  metallic  articles  of 
furniture. 

A  revolving  dome-shaped  frame  has  at  the 
lower  part  of  its  interior  an  annular  plate,  in 
which  the  vertical  pins  or  axes  of  three  or 
more  castors  are  inserted.  Through  the  top 
of  this  dome  a  strong  screw  passes,  which  is 
screwed  into  the  solid  metal  of  the  pillar  or 
leg  of  the  furniture. 

Thomas  Wright,  of  Church-lane, 
Chelsea,  Lieutenant  in  H.  M.  Navv./w 
certain  improvements  applicable  to  ruilicay,  and 
other  carriages. — Petty  Bag  Office,  Septem- 
ber 22,  1841. 

The  first  improvement  consists  in  an  ar- 
rangement of  breaks  and  sledges  for  the  pur- 
pose of  stopping  or  retarding  railway  car- 
riages. To  each  of  the  wheels  of  the  cai- 
riagestwo  iron  sledges  are  applied  with  flanges 
on  their  soles,  which  fit  both  sides  of  the 
rail.  These  sledges  are  suspended  by  rods 
from  a  point  above  the  centre  of  the  wheel, 
with  a  pin  and  box,  so  that  when  the  rods 
form  equal  angles  with  a  vertical  line  drawn 
through  the  point  of  suspension,  both  sledges 


are  clear  of  the  rails.  The  sledecs  are  ap- 
plied by  means  of  a  connecting  rod,  attached 
at  its  upper  end  to  a  sliding  frame  placed  be- 
neath the  body  of  the  carriage,  the  front  or  hind 
sledge  being  applied  according  to  the  di- 
rection in  which  the  sliding  frame  is  moved. 
The  hiud  sledges  arc  applied  to  the  wheels 
when  the  carriage  is  to  be  retarded,  but  if  it 
is  desired  to  stop  the  carriage,  the  front 
sledges  are  applied.  When  the  sliding  frame 
is  moved  half  the  length  of  its  traverse,  both 
sledges  arc  lifted  clear  of  the  rails. 

When  the  sledge  is  applied  to  an  ordinary 
carriage,  it  is  joiuted  to  a  curved  rod  in  front 
of  the  wheel,  and  to  a  diagonal  rod,  by  which 
it  is  applied  to  the  wheel.  The  upper  part  of 
the  curved  rod  slides  in  a  groove  in  the 
hiudcr  part  of  the  splash-board,  and  acts  as 
a  guide  to  the  sledge  ;  the  upper  end  of  the 
diagonal  rod  is  connected  to  a  crank  under 
the  box  of  the  carriage,  worked  by  a  lever, 
the  handle  of  which  may  be  worked  by  the 
driver,  or  by  the  person  within  the  car- 
riage. 

The  second  improvement  consists  in  a  new 
mode  of  constructing  axle-trees  and  boxes. 
The  axle. tree  has  a  double  collar  which  fits 
the  interior  of  the  inner  end  of  the  nave.  A 
spiral  groove  winds  round  the  axle-tree  from 
one  end  to  the  other,  which,  when  the  nave 
rotates,  draws  the  oil  from  a  box  at  the  outer 
end  of  the  nave,  and  lubricates  the  nave  and 
axle-tree.  Four  slide-plugs  are  fitted  in  the 
nave,  surrounding  the  spice  between  the  col- 
lars of  the  axle-tree,  and  receiving  motion 
through  four  screws,  which  work  in  a  ring  on 
the  inner  end  of  the  nave,  the  cuds  of  the 
slide-plugs  corresponding  with  the  shape  of 
the  axle-tree.  When  these  slide-plugs  are 
screwed  home,  they  fit  close  round  the  axle- 
tree,  and  hold  it  in  its  position  in  the  nave. 
A  spring  washer  is  placed  between  the  plugs 
and  the  outer  collar  of  the  nave,  having  four 
springs,  which,  being  acted  upon  by  the  plugs, 
keep  the  washer  close  to  the  outer  collar  as 
it  revolves  with  the  nave  ;  this  washer  is  for 
retaining  the  oil,  and  diminishing  friction. 

The  third  improvement  relates  to  an  im- 
proved method  of  constructing  carriage 
springs.  These  springs  are  composed  of  a 
series  of  steel  plates,  like  those  at  present 
employed,  but  each  plate  is  a  curve  greater 
or  less  than  the  preceding  one,  and  capable 
of  acting  independent  of  the  rest.  In  these 
springs,  which  are  connected  only  at  the  part 
where  they  are  attached  to  the  carriage,  the 
weight  i«  brought  on  to  the  several  plates 
of  the  spring  in  succession,  the  outer  plate 
receiving  the  weight  first,  and  the  other  plates 
being  acted  upon  in  succession,  one  after  the 
other,  according  to  the  weight  to  be  sup- 
ported. 

The  fourth  improvement  consists  in  form- 
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ing  a  double,  or  safety  flange,  on  the  outer 
edge  of  tbe  ordinary  flange  of  railway  wheels, 
by  which  a  greater  obstruction  is  presented 
to  the  wheels  running  off  tbe  rait. 

The  fifth  improvement  consists  in  tbe  use 
of  steel  tubes  for  the  shafts  and  spokes  of 
railway  carriage  wheels  ;  the  spokes  are  filled 
with  cotton,  tow,  or  other  soft  substance,  and 
are  set  in  the  nates  and  felloes  in  the  usual 
manner. 

The  sixth  improvement  consists  in  the  ap- 
plication of  an  elastic  plate  or  bar  to  railway 
carriages,  which  may  serve  as  a  break,  a 
sledge,  and  a  buffer.  This  plate  is  hioged  to 
the  sliding  frame  described  in  the  first  im- 
provement, and  passing  over  the  periphery  of 
the  hind  wheel,  is  held  up  by  a  bracket  so  as 
not  to  touch  the  upper  part  of  that  wheel, 
nor  the  under  part  of  the  front  wheel  of  the 
next  carriage,  when  they  are  separated  to  the 
full  extent  of  their  coupling  chain.  To  bring 
the  bar  into  action ,  the  frame  is  slid  by  suit- 
able mechanism,  so  as  to  bring  the  point  of 
the  plate  under  the  front  wheel  of  tbe  second 
carriage,  which,  ceasing  to  revolve,  will  by 
its  pressure,  cause  the  upper  part  of  the  plate 
to  press  on  the  upper  periphery  of  the  hind 
wheel  of  the  first  carriage.  As  soon  as  the 
momentum  of  the  carriages  is  overcome,  the 
elasticity  of  tbe  spring  plate  will  push  back 
the  hindermost  carriage  to  its  former  posi- 
tion. 

This  improvement  is  also  applicable  to 
common  four-wheel  carriages. 

Joshua  Field,  of  Lambeth,  Engineer, 
for  an  improved  mode  of  effecting  the  operation 
of  connecting  and  disconnecting  from  steam- 
engines  the  paddle-wheels  used  for  steam  navi- 
gation. Rolls  Chapel  Office,  September  22, 
1841. 

This  is  proposed  to  be  effected  by  giving  a 
sliding  motion  endways  to  tbe  paddle-shaft. 
The  neck  of  the  paddle-shaft  is  made  con- 
siderably longer  than  its  lower  bearing  brass, 
but  the  upper  brass  exactly  fits  the  space 
between  the  shoulders  of  the  neck,  and,  when 
it  moves,  carries  it  with  it. 

The  upper  brass  slides  endways  in  a  cap 
above  it,  and  has  a  recess  in  its  upper  part 
to  receive  au  eccentric  on  the  lower  end  of  a 
vertical  shaft,  which  passes  up  through  the 
cap  and  terminates  at  top  in  a  toothed  wheel, 
to  which  motion  is  given  by  means  of  an  end- 
less screw.  The  axis  of  this  screw  is  pro- 
vided with  a  handle,  on  turning  nf  which  the 
toothed  wheel  and  eccentric  are  put  in  mo- 
tion, which  causes  the  upper  bearing-brass 
and  the  paddle-shaft  to  slide  horizontally 
endways,  and  withdraws  its  crank  from  tbe 
crank-pin  of  tbe  driving-shaft,  thereby  dis- 
connecting the  paddles  from  the  engine.  Ou 
giving  a  reverse  movement  to  the  handle,  the 
paddles  can  be  re-connected. 

The  paddle-shaft  is  retained  in  its  position 


by  means  of  palls.  The  mechanism  for  giving 
the  end  motion  to  the  paddle-shaft  may  be 
varied,  but  the  patentee  prefers  the  above 
arrangement. 

Richard  Barnes,  of  Wigan,  Lanca- 
shire, Engineer,  for  certain  improvements 
in  machinery  or  apparatus  for  raising  or 
drauing  water  or  other  fluids.  Petty  Bag 
Office,  September  22,  1841. 

This  apparatus  consists  of  a  pump  similar 
to  the  beer-engine,  and  is  proposed  to  be 
used  for  various  domestic  purposes.  Tbe 
working  barrel  of  the  pump  is  surrounded  by 
a  square  or  cylindrical  casing,  which  is  at- 
tached to  it  by  screws.  The  working  barrel 
has  a  close  top,  and  is  screwed  down  upon  a 
flange  fitted  with  a  valve,  beneath  which  is 
affixed  the  feed-pipe.  An  ordinary  valved 
pump-bucket  works  in  the  barrel,  its  rod 
being  attached  by  connecting  links  to  the 
haudle  lever.  A  cross  head  on  the  top  of  the 
bucket- rod  works  in,  and  is  guided  by,  two 
parallel  grooves,  fastened  to  the  barrel  by 
flanges  at  their  lower  ends,  and  to  the  inside 
of  the  outer  casing  by  ears  at  their  upper 
ends. 

On  working  the  pump,  the  liquid  flows 
out  of  a  spout  leading  from  tbe  upper  part  of 
the  barrel. 

The  claim  is  to  the  novel  and  peculiar  con- 
struction, combination,  and  arrangement  of 
the  machinery  or  apparatus  for  drawing 
water  or  other  fluids,  as  described. 

Anthony  Theophilus  Merry,  of 
Birmingham,  Refiner  of  Metals,  for  an 
improved  process,  or  processes,  for  obtaining 
zinc  and  lead  from  their  respective  ores,  and 
for  the  calcination  of  other  metallic  bodies.— 
Enrolment  Office,  September  22,  1841. 

The  first  improved  process  consists  in  the 
application  ef  the  heat  generated  by  coke- 
ovens  to  furnaces,  &c, suitably  constructed  for 
calcining,  roasting,  and  smelting  the  ores  of 
zinc  and  lead. 

The  second  improvement,  which  is  in  the 
mode  of  calcining  metallic  bodies,  is  as  fol- 
lows. If  sulphuret  of  zinc  is  to  be  operated 
upon,  the  impure  ore  is  coarsely  powdered, 
and  well  washed  ;  it  is  then  calcined  in  a  re- 
verberatory  furnace,  the  heat  being  slowly 
applied  for  tbe  first  six  hours,  after  which  it 
is  increased  to  a  strong  red  heat  which  is 
kept  up  for  18  hours,  tbe  ore  being  stirred 
every  half-hour.  At  the  end  of  24  hoars  the 
sulphuret  will  have  become  decomposed,  and 
an  impure  oxide  of  zinc  will  be  formed. 

When  the  carbonate  of  zinc  is  to  be  ope- 
rated upon  it  is  to  be  powdered  and  washed, 
like  the  sulphuret,  and  then  exposed  to  a 
strong  red  heat  in  a  reverberatory  furnace 
for  five  or  six  hours,  being  stirred  occasion- 
ally, when  the  carbonate  will  be  converted 
into  an  impure  oxide  of  zinc. 

In  using  the  coke-oven  a  fire  is  made  in  it, 
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and  small  quantities  of  coal  added  until  tha 
subliming  pots  become  red  hot  by  the  action 
of  the  flames,  &c  ,  which  pass  into  the  sub- 
liming  furnace  by  the  flue,  and  from  thence 
through  the  reverberatory  furnace  into  a 
large  chimney.  The  refuse  coal  being  cleared 
out  of  the  oven,  it  is  charged  with  the  coal  to 
be  converted  into  coke,  the  subliming  pots 
being  at  the  same  time  filled  with  the  oxide 
of  zinc  mixed  with  powdered  charcoal,  or 
other  carbonaceous  substance,  in  the  propor- 
tions of  one  part  by  weight  to  three  parts 
by  weight  of  the  oxide.  The  conversion  of 
the  coal  into  coke  will  be  completed  in  about 
24  to  30  hours,  by  which  time  the  ores  will 
also  have  been  reduced  and  the  zinc  sublimed. 
The  coke  oven  and  subliming  pots  are  then 
cleared  out  and  recharged,  and  the  same  pro- 
cess repeated. 

A  calcining  furuace  is  shown  in  the  speci- 
fication, connected  with  the  coke-oven  by  a 
flue. 

In  melting  lead  ores  the  ordinary  furnace 
is  employed,  and  connected  with  the  coke- 
oven  flue  as  before  described. 

The  claim  is,  to  the  application  of  the  heat 
arising  from  the  carbonization  of  pit- coal  to 
the  calcining,  subliming,  or  smelting  the  ores 
of  lead  or  zinc,  let  the  apparatus  or  process 
combined  therewith  be  what  it  may.  Also 
the  combination  of  furnaces  for  the  calcina- 
tion of  the  ores  of  other  metallic  bodies, 
besides  those  of  zinc  and  lead. 

Edward  Finch,  of  Liverpool,  Iron- 
MASTKR,/ori«iprorewt««/*  in  propelling  vessels. 
Enrolment  Office,  September  25,  1841. 

The  propellers,  in  this  case,  consist  of  two 
sectors  of  a  circular  plane,  set  at  an  angle  of 
50°  across  the  main  shaft  of  the  ftearo- 
vessel,  so  that  the  propellers  will  be  hori- 
zontal when  the  crank  is  in  a  vertical  posi- 
tion. By  this  arrangement,  the  propellers 
are  out  of  the  water  while  the  engine  is  in  its 
least  powerful  position,  but  by  the  time  the 
piston  gets  to  the  middle  of  its  stroke,  one' 
of  the  sectors  will  have  made  half  its  passage 
through  the  water.  The  vessel  is  thus  pro- 
pelled by  a  succession  of  efforts  as  the  main 
shaft  revolves. 

When  the  vessel  is  sailing,  and  the  pro- 
pellers not  required,  the  engine  is  stopped  at 
the  end  of  its  stroke,  when  the  crank  is  ver- 
tical, and  the  propellers  horizontal  above  the 
water,  and  therefore 'presenting  no  impedi- 
ment to  the  progress  of  the  vessel. 

The  claim  is  to  the  mode  of  applying  pro- 
pellers (portions  of  a  plane)  across  the  main 
shaft  of  a  steam-vessel,  in  such  a  manner, 
that  tbey  are  horizontal  or  nearly  so,  when 
the  crank  or  cranks  arc  in  a  vertical  position, 


and  thus  propelling  the  vessel  by  a  succession 
of  efforts. 

Golds  worthy  Gurnet,  of  Budb, 
Cornwall,  Esquirk,  for  certain  improve- 
ments  in  the  production  and  diffusion  of  light. 
— Enrolment  Office,  September  25,  1841. 

The  first  of  these  improvements  has  /or  its 
object  to  improve  the  illuminating  power  of 
gas,  and  at  the  same  time  to  reduce  the  heat 
given  out  in  burning.  For  this  purpose  5 
parts  of  muriate  of  zinc,  2  parts  of  sub- 
acetate  of  lead,  2  parts  of  chloride  of  baryta, 
and  4  parts  of  sulphate  of  manganese  are 
mixed  together,  and  used  either  dry,  or  slightly 
moistened,  in  a  vessel  similar  to  that  em- 
ployed for  purifying  gas  by  the  dry  lime  pro- 
cess. This  vessel  is  attached  to  the  gas 
supply  pipe,  so  that  the  gas  may  pass  amongst, 
and  be  acted  upon  by  the  mixture,  before  it 
reaches  the  burners.  . 

The  second  improvement  consists  in  the 
use  of  a  double  reflector  placed  about  the 
middle  of  the  flame,  so  as  to  deflect  the  light 
both  upwards  and  downwards  in  quantities 
proportioned  to  its  position  with  respect  to 
the  length  of  the  flame.  Upon  the  reflector 
is  placed  a  grouud  glass  shade,  which  sur- 
rounds the  flame,  and  has  within  it  a  refract* 
ing  zone,  consisting  of  a  cylinder  of  glass 
cut  on  the  outside  into  prismatic  rings,  pro- 
jecting at  such  angles  as  to  give  the  light  any 
required  direction.  This  zone  may  be  used 
separately,  or  in  combination  with  the  ground 
glass  refractor. 

The  third  improvement  relates  to  a  mode 
of  lighting  by  means  of  peculiarly  constructed 
burners  aud  glass  chimneys. 

The  burner  is  composed  of  a  number  of 
concentric  tubes,  the  upper  surfaces  of  which 
are  perforated,  and  connected  together  by  the 
supply  tubes  of  the  gas.  A  cooical-glasi 
chimney  surrounds  the  lower  portion  of  the 
flame,  the  upper  opening  of  which  is  larger 
than  the  outer  ring  of  the  burner,  and  there 
is  an  open  space  around  the  flame  between 
this  glass  and  the  upper  one,  which  is  in  the 
form  of  an  inverted  cone. 

The  claim  is—  1 ,  To  the  mode  of  treating 
coal  gas  in  its  passage  from  the  gas  main  t) 
the  burner  or  burners. 

2.  l*o  the  mode  of  applying  intermediate 
reflectors,  of  the  length  of  the  flame,  and 
also  combined  therewith,  aad  placed  thereon, 
a  ground  glass  shade,  or  a  refracting  zone, 
or  both  together. 

3.  To  the  mode  of  lighting  apartments  or 
rooms  by  means  of  burners,  composed  of 
concentric  rings  of  tubes,  combined  with 
suitable  glass  chimneys.  # 

4.  To  the  mode  of  applying  conical  gla;s 
chimneys  to  gas  burners. 
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Kendall's  improvements  in  connecting  and  disconnecting  locomotive 

ENGINES  AND  RAILWAY  CARRIAGES. 

Among  the  new  patents  specified 
this  week,*  there  is  one  by  Peter  Ken- 
dall, Esq.,  of  Gifford's  Hall,  Essex,  for 
an  improved  method  of  connecting  and 
disconnecting  locomotive  engines  and 
railway  carriages,  which  has  for  its 
object,  to  diminish  the  dangers  arising 
from  engines  running  off  the  lines  of 
rails,  especially  on  embankments ;  and 
also  to  facilitate  the  operation  of  dis- 
connecting carriages  from  a  train,  at 
stations,  &c.  The  means  by  which  the 
patentee  proposes  to  accomplish  both 
these  desiderata  are  of  a  simple  and 
easily  testable  character  ;  and  at  a 
time,  when  fatal  railway  accidents  are 
again  becoming  of  lamentable  fre- 
quency, the  railway  companies  will 
be  wanting  in  their  duty  to  the  public, 
if  they  do  not  give  them  an  early  trial. 

Fig.  1,  (on  our  front  page,)  repre- 
sents a  plan  of  part  of  a  railway  car- 
riage "  with  the  additions  proposed  to 
be  made  thereto,  for  the  purposeof  more 
readily  connecting  and  disconnecting 
the  same  from  a  locomotive  engine  or 
other  carriage  to  which  it  may  be  at- 
tached ;  and  fig.  2,  is  a  sectional  view 
of  the  same  through  the  line  a  6,  and 
also  of  part  of  a  tender  attached  in 
front  of  it;  A  is  a  rod,  or  pole,  which 
passes  under  the  carriage  through  the 
centre  of  the  cross  pieces  B1  B2  B3  of 
the  frame  work,  moving  freely  in  i\\e 
orifices  provided  for  the  purpose.  The 
inner  extremity  of  this  pole  is  secured 
to,  and  presses  against  the  centre  of  a 
bow-spring  C,  which  is  attached  by  its 
two  ends  to  the  back  of  the  cross 
piece  B\  immediately  behind  the  axle 
of  the  front  pair  of  wheels.  The  other, 
or  outer  extremity  of  the  pole  is  armed 
with  two  flat,  flexible  and  tapering 
spring  grippers,  or  arms  D  D.  The  bow- 
spring  (J  and  the  spring  grippers  D  D, 
may  each  be  made,  either  of  different 
steel  plates  connected  together  like  ordi- 
nary coach  springs,  as  shown  in  the  en- 
gravings, or  in  one  solid  piece  of  metal  of 
sufficient  strength  and  flexibility.  E  is 
a  coupling  boss  (of  the  form  shown  in 
the  separate  plan  and  side  view,  fig.  3,) 
from  the  square  sides  of  which  project 
two  short  pins  or  axles,  taking  into  two 
holes  in  the  outer  ends  of  the  spring 

•  Patent  sealed  Aptil  17;  specification  enrolled, 
October  16,  1641. 


rippers  D  D,  and  by  which  it  is  held 
rmly  as  long  as  it  is  pulled  in  a  line 
directly  parallel  with  the  said  grippers. 
The  hook  /,  at  the  end  of  the  boss, 
serves  to  connect  it  by  a  chain  (which 
may  be  of  any  suitable  length,)  to  the 
rear  of  the  engine,  tender,  or  other  car- 
riage in  front.  G1  Ga  are  two  smaller 
pairs  of  spring  grippers,  one  at  each 
side  of  the  centre  spring  grippers  DD, 
and  of  like  construction,  only  that  they 
are  not  attached  to  moveable  poles,  but 
are  firmly  secured  to  the  front  cross 
piece  B1,  (either  in  the  manner  repre- 
sented in  G\  or  in  that  represented  in 
G8,)  and  which  smaller  grippers  grasp, 
or  carry  two  auxiliary  coupling  bosses 
of  the  same  description,  and  secured  in 
the  same  way  as  the  principal  boss 
before  described." 

Instead  of  the  coupling  bosses  being 
of  the  form  represented  in  fig.  3,  they 
may  be  of  that  shown  in  fig.  4,  or  of 
any  other  equally  adapted  for  the  pur- 
pose in  view. 

"The  centre  spring  grippers  (DD) 
must  always  be  of  such  length  only, 
that  when  the  buffers,  H  H  are  driven 
home,  they  shall  not  protrude  beyond 
them  ,•  and  the  smaller  grippers  must, 
of  course,  protrude  in  a  proportionally 
less  degree." 

"  Each  carriage  in  a  train  is  to  be 
provided  with  a  set  of  these  grippers 
and  coupling  bosses.  The  effect  of  this 
method  of  connection  is  as  follows:— 
As  long  as  all  the  carriages  in  a  train 
remain  in  the  same  line  of  traction,  or 
no  farther  deviation  from  a  straight 
line  takes  place  than  occurs  in  the 
worst  cases  of  curvature  or  deviation 
known  upon  railways,  (excepting  al- 
ways termini  and  stations,)  the  coup- 
ling bosses  will  remain  firmly  secured 
within  their  respective  spring  grippers. 
But,  when  it  is  desired  to  detach  any 
number  of  carriages  from  a  train,  all 
that  is  necessary  is  to  pull  the  coupling 
bosses  by  which  thev  are  connected 
with  the  rest,  out  of  the  line  of  paral- 
lelism with  the  cheeks  of  their  respec- 
tive spring  grippers,  (to  effect  which  a 
very  slight  force  will  suffice,)  when  the 
separation  will  be  instantly  effected. 

"Again,  should  the  engine  happen 
to  run  off  the  line,  the  coupling  bosses 
will  equally  lose  their  hold  in  an  in- 
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stant,  in  consequence  of  the  angular 
pull  thereby  given  to  them,  and  the 
danger  of  its  dragging  any  of  the  car- 
riages of  the  train  after  it  will  be  thus 
wholly  avoided." 

"To  expedite  the  introduction  of  the 
coupling  bosses  within  their  respective 
spring  grippers,  there  should  be  at- 
tached to  the  carriage  by  means  of  a 
chain,  and  close  to  each  pair  of  grip- 
pers, an  expander,  of  a  wedge  form,  as 
represented  in  fig.  5,  and  of  correspond- 
ing size,  by  the  introduction  of  which 
between  them,  they  may  be  instantly 
separated  to  the  required  extent,  and 
the  bosses  inserted." 


ANOTHER    SUGGESTION    FOR  SAFELY 
CONNECTING  RAILWAT  CARRIAGES. 

Sir,— I  believe  it  will  be  universally 
acknowledged,  that  if  a  method  can  be 
found  of  connecting  the  trains  with  the 
railroad  engines  in  such  a  manner  as 
that  when  they  swerve  from  the  right 
line  they  shall  of  necessity  be  at  once 
disengaged,  the  great  desideratum  will 
be  attained  of  securing  the  safety  of 
the  passengers;  and  as  it  appears  to 
me  that  by  a  very  simple  contriv- 
ance this  object  may  be  arrived  at,  I 
feel  great  pleasure  in  communicating, 
through  your  useful  publication,  whicn 
is  sure  to  meet  the  eyes  of  all  railroad 
proprietors,  a  plan  that  has  recently 
occurred  to  me,  and  which,  as  my  sight 
will  not  permit  me  to  make  a  diagTam, 
I  shall  endeavour  to  explain  by  words 
as  dearly  as  I  can — not  doubting  of 
your  ready  insertion  of  any  scheme  for 
the  promotion  of  public  safety. 

Let  us  therefore  suppose,  a  strong 
bar  fixed  to  the  engine  by  a  hinge, 
which  allows  it  only  to  descend  to  a 
level,  the  other  end  of  which  is  armed 
with  a  key  at  right  angles  downwards, 
that  consists  of  a  circular  bolt,  which 
drops  into  a  square  groove  firmly  con- 
nected with  the  carriage  train,  which 
groove  is  open  at  both  ends,  and  has  at 
ooth  ends  a  slight  inclination  to  the 
right  and  left,  so  that  when  the  engine 
swerves  either  way,  the  round  key  will 
slide  out  by  the  groove,  and  the  engine 
at  once  become  detached  from  the  car- 
riages. 
1  remain,  Sir,  yours,  &c. 

George  Cumberland,  Sen. 

Culver-itreet,  Bristol,  Sept.  27,  1841. 


ON  COMMON  ROADS.  ?07 
STEAM  CARRIAGES   ON  COMMON  ROAD8. 

Sir, — It  is  with  the  most  unfeigned 
regret  that  I  perceive  by  your  last 
number,  Colonel  Macerone  most  perti- 
naciously reiterates  his  preposterous 
statements  of  his  eighteen  months'  con- 
secutive running  with  his  steam  car- 
riage from  Padaington,  "  without  any 
repairs  to  the  engines  or  boilers  !" 

Having  been  among  the  number  of 
those  who  were  politely  permitted  to 
accompany  the  gallant  Colonel  in  one 
of  the  trips  alluded  to  at  page  202, 1 
willingly  bear  witness  to  the  excellence 
of  the  performance.  At  the  same  time,  I 
must  state,  that  at  that  very  time — the 
first  time  I  saw  Colonel  Macerone's 
carriage,  although  it  had  been  running 
some  months — the  boiler  was  then  ac- 
tually  undergoing  some  kind  of  altera- 
tion or  repair. 

To  the  uninitiated,  Col.  Macerone's 
plausible  statement,  backed  by  the  of- 
ficial report  of  the  French  engineers, 
may  seem  to  carry  conviction ;  but  to 
those  who  can  boast  as  much  expe- 
rience in  these  matters  as  I  can  (having 
been  out  with  all — from  Gurney  to  Hill) 
such  a  statement  only  betrays  the 
weakness  of  memory,  or  exhibits  the 
effect  of  self-deception. 

On  referring  to  the  description  of 
Mr.  Hill's  steam-carriage  in  No.  941, 
1  find  the  words  "cost  of  traction" 
quoted  by  Col.  Macerone,  was  not  the 
expression  used.  "  The  actual  cost  of 
steam  travelling  on  turnpike  roads" — 
and  the  "cost  of  traction,"  are  two 
widely  different  things.  The  cost  of 
traction  appears  to  me  to  be  the  cost 
of  the  fuel  burned  on  a  journey ;  the 
cost  of  steam  travelling  includes  be- 
sides this,  the  wear  and  tear  of  ma- 
chinery, charge  at  turnpikes,  pay  of 
engineer,  stoker,  &c.  &c. 

I  believe  the  most  successful  experi- 
mentors  in  common  road  locomotion, 
admit  the  wear  and  tear  of  the  ma- 
chinery to  be  at  least  double  the  cost 
of  fuel ;  while  with  many,  we  know  it 
has  most  outrageously  exceeded  that 
quantity. 

I  congratulate  Col.  Macerone  on  the 
prospect  of  reducing  his  inventions  to 
practical  application  through  the  in- 
strumentality of  a  Company,  and  hope 
he  will  not  again  prejudice  his  progress 
by  statements  that  can  never  be  be- 
lieved, inasmuch  as  they  so  greatly 
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ON  PADDLE-WHEELS. 


exceed  the  limits  of  probability — nay, 
of  possibility. 
1  remain,  Sir,  yours  respectfully, 

Wm.  Baddelby. 

London,  October  17,  1841. 


ON  PADDLE-WHEELS — MR.  BURSTALL  IN 
EXPLANATION. 

Sir, — Your  correspondent "  Steam"  is  so  far 
correct,  that  in  the  account  of  the  performance 
of  the  Medea  in  Tredgold's  Work,  the  paddles 
are  stated  to  he  4  feet  6  inches  wide,  not  3  ft. 
4  in.  as  I  had  named.  I  had  noticed  that  iu  a 
note,  which  by  mistake  I  omitted  to  send 
you.  If  "  Steam"  had  read  the  article  with 
as  much  care  as  I  have  done,  he  would  have 
seen  that  it  was  most  probable  that  the  4  feet 
6  inches  was  a  mistake.  With  a  deep  load, 
the  height  of  the  paddle-shaft  is  6  feet 
9  inches  above  the  surface  of  the  water  ;  the 
4*6  paddle  in  a  wheel  24*6  diameter  would 
be  just  1  foot  below  the  water,  and  when 
light  loaded,  as  the  shaft  is  then  8*9  above 
the  water,  the  top  of  the  paddle  would  be 
actually  1  foot  above  the  water,  and  at  a 
medium  load,  just  level.  Conceiving  this 
would  not  be  right,  I  examined  the  plate  of 
the  Medea,  when  I  found  the  paddle  drawn 
3  feet  4  inches,  which  I  concluded  was  the 
correct  dimension,  as  that  places  the  paddle, 
when  the  vessel  is  light  loaded,  2  inches  be- 
low the  surface  of  the  water.  Again,  as  the 
principal  merit  of  Morgan's  wheel  is  work- 
ing well  when  deeply  immersed,  I  conceived 
the  constructor  would  never  have  placed  them 
so  high,  that  half  of  their  time  they  would 
not  have  dipped  euough. 

I  am  not  aware  that  theory  is  so  very 
flexible  as  "  Steam"  seems  to  think :  that 
any  one  would  falsify  data  to  answer  any 
mechanical  notion,  is  so  perfectly  ridiculous 
that  I,  for  one,  can  conceive  nothing  more 
contemptible.  The  great  advantage  and 
charm  of  mechanical  pursuits  is,  that  all  its 
principles  are  founded  upon  unerring  and  im- 
mutable truths  :  theory  on  wrong  data  may 
amuse  perpetual  motion  seekers,  but  will 
never  be  entertained  by  any  one  who  has  the 
least  value  for  true  science.  My  observa- 
tions on  the  paddle-wheel  have  nothing  of 
theory  about  them.  I  took  the  best  and 
most  authentic  data  I  could  procure,  and  the 
best  paddle-wheel  (at  least  as  to  its  action 
in  the  water)  ;  and  if  '*  Steam"  can  show 
that  I  have  wrongly  calculated  the  effect,  I 
shall  be  obliged  to  him.  As  for  calling  on  me 
to  account  for  the  lost  power,  I  do  not  think 
I  am  at  all  obliged  to  do  that.  If  I  have 
shown  all  that  is  employed  in  propelling  the 
boat  (the  only  useful  part  of  the  power,)  I 


have  done  all  I  engaged  to  do;  but  if"  Steam" 
will  tell  me  what  becomes  of  the  lost  steam 
(alias  power)  when  the  locomotive  steam- 
engine  wheel  slips,  and  the  cylinder  makes 
2,  3,  or  4  strokes,  while  the  train  progresses 
at  the  rate  of  but  one  revolution,  1  will  show 
what  becomes  of  the  lost  power  of  the  marine 
engine  with  the  paddle-wheel. 

Possibly  "  Steam"  will  explain  to  me, 
why,  if  two  individuals  of  equal  strength 
were  walking  on  two  parallel  roads,  the  one 
paved  with  level  and  smooth  stone,  the  other 
covered  with  a  level  but  deep  soft  sand,  the 
one  on  the  former  will  get  on  fastest  and 
easiest  P 

One  of  the  greatest  difficulties  in  mechanic 
inquiries  is,  the  procuring  of  correct  data. 
If  we  had  in  other  cases  the  same  data  as 
Messrs.  Lean's  reports  have  been  the  means 
of  procuring  for  the  Cornish  mines,  we  should 
be  at  no  loss  to  find  the  best  methods  of 
applying  power.  In  the  case  of  the  paddle- 
wheel  we  are  surrounded  with  difficulties,  all 
either  leading  to  error  or  disguising  facts. 
Among  the  most  important  are  the  shape,  draft 
of  water,  &c.  of  the  hull  (which,  by-the-bye, 
I  think  have  been  too  little  considered  by  the 
disputants  in  your  pages  respecting  Clyde 
and  Thames  steamers,)  winds  and  tides  in 
rivers  ;  and  winds  and  waves  at  sea.  If  the 
power  is  tested  by  trying  what  the  paddle- 
wheel  would  lift,  supposing  a  rope  were 
fastened  to  the  stern  of  the  boat  over  a  pulley 
on  shore  with  a  dead  weight,  that  would  not 
tell  what  was  expended  to  propel  the  boat 
when  under  way,  unless  the  engines  were 
driven  at  such  a  speed  only  as  would  pass  tbe 
paddle-wheel  through  the  water,  at  a  velocity 
per  second  equal  to  the  difference  of  the  wheel 
and  boat  at  best  speed,  which  is  generally 
only  at  £th  to  £th  of  the  full  speed  of  the 
engine. 

It  is  often  remarked  that  more  correct 
knowledge  is  procured  from  failures,  than 
successful  experiments ;  so  an  extreme  case 
will  tell  better  than  a  moderate  one.  With 
this  view  I  will  state  a  case  which  I  have 
the  strongest  reason  to  believe  authentic. 
A  25-borse  tug-boat  was  towing  a  sloop 
from  the  Firth  of  Forth  to  Grangemouth, 
on  the  Carron,  a  small  river  leading  to  the 
well-known  Carron  iron  works.  It  so 
happened  that  a  strong  wind  was  blowing 
down  the  river,  and  a  heavy  water  or  speat 
was  running  out  likewise  ;  this  soon  brought 
the  vessels  to  a  stand  still,  next  to  going 
back ;  the  anchor  was  let  go,  and  a  mes- 
senger sent  to  Grangemouth  for  horses  to 
help.  Nine  were  sent,  but  only  eight  were 
put  to  the  tow-rope  ;  the  steam  was  put  on, 
and  with  this  help,  the  wind  and  current  were 
not  only  stemmed,  but  in  a  few  minutes  tbe 
horses  got  into  a  trot.    If  they,  then,  went 
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at  five  miles  per  hour,  according  to  Leslie  and 
others,  the  eight  horses'  power  would  be 
reduced  to  about  three  actually  expended  on 
the  rope  ;  thus  showing  most  strikingly  the 
advantages  of  a  solid  fulcrum  (the  ground)  for 
the  horses'  feet  over  the  sliding  fulcrum,  the 
water,  for  the  steam-engine. 

If  we  sit  down  convinced  that  nothing 
can  be  better  than  the  paddle-wheel,  we  shall 
not  be  likely  to  introduce  any  improvements; 
therefore  it  is  not  an  idle  task  to  inquire  as 
to  its  efficacy. 

What  is  undoubtedly  wanted,  is  some 
method  of  applying  the  power  which  does  not 
depend  upon  the  water  of  floatation  for  its 
action,  but  is  the  same,  whether  the  vessel  is 
deep  or  lightly  loaded,  whether  the  water  is 
rough  or  smooth,  and  which  method  shall 
offer  no  obstruction  to  the  vessel's  progress, 
either  by  the  wind  above  the  surface  of  the 
water,  or  from  the  water  under  the  surface. 
That  such  an  agent  may  be  got  is  within  the 
bounds  of  possibility ;  for  canals  a  rope  would 
be  every  thing  that  is  desired,  but  for  its 
cumberousness  when  long,  and  the  difficulty 
of  changing  from  one  to  the  other  if  in  short 
lengths,  as  well  as  in  passing  curves.  I  will 
assure  •*  Steam"  that  in  my  short  article  on 
paddle-wheels,  I  believe  1  have  been  very 
lenient  on  the  paddle.  If  he  wilt  note  the 
performance  of  any  of  the  swift  boats  on  the 
Thames,  he  will  find  that  the  velocity  of  the 
paddle  through  the  water  is  nearer  6  feet 
per  second  than  7*55,  thereby  reducing 
the  power  per  square  foot,  to  about  361bs. 
instead  of  55lbs.  The  pnddle-boards  are 
likewise  very  narrow,  as  in  the  Waterman, 
not  the  slowest  boat,  9  inches,  and  the  dip 
very  small.  He  may  thus  with  me,  begin  to 
suspect  that  the  great  velocity  of  the  swift 
Thames  boats  is  more  due  to  the  shape  of  the 
hull,  and  the  light  draft  of  water,  and  great 
proportional  power  of  the  steam-engine,  thou 
to  the  efficacy  of  the  paddle  as  a  propelling 
agent. 

I  am  Sir,  &c. 

T.  Burstall. 


REVOLVING  LOGARITHMIC  SCALE. 

Sir, — The  following  account  of  a  re- 
volving logarithmic  scale  may  be  inter- 
esting to  some  of  your  readers. 

Some  time  ago  I  saw  in  Montferrer's 
Mathematical  Dictionary,  in  the  article 
Arithometre,  a  statement  that  these 
arithometers  were  made  and  sold  at  the 
shop  of  the  publisher  of  that  work,  at 
Paris.    It  was  also  stated  that  the  divi- 


sions might  compete  with  those  of  the 
best  astronomical  instruments.  On 
causing  inquiry  to  be  made  at  this  pub- 
lisher's, one  of  them  was  found,  which 
it  was  stated  was  the  last  which  they 
had,  and  the  last  which  would  be  made, 
as  the  expense  of  dividing,  was  one  on 
which  they  found  a  sufficient  profit  could 
not  be  made.  This  instrument  is  now  in 
my  possession.  It  consists  of  a  circu- 
lar brass  plate,  on  which  another  brass 
plate  turns,  the  two  being  concentric, 
and  having  a  clamping  screw  on  their 
common  axis.  The  upper  plate  is 
bevelled  towards  the  lower,  than  which 
it  is  somewhat  smaller,  so  that  the  ex- 
tremity of  the  bevelled  edge  of  the 
upper  plate  is  about  fVhs  of  an  inch 
from  the  edge  of  the  lower.  The  dia- 
meter of  the  upper  plate  (which  is,  of 
course,  the  effective  diameter  of  the 
logarithmic  scale)  is  4£  inches.  Both 
edges  are  silvered,  and  a  logarithmic 
scale  laid  down  on  each,  in  a  manner 
which  needs  no  description. 

I  was  for  some  time  at  a  loss,  how  to 
estimate  whether  the  divisions  deserved 
the  character  given  to  them  in  the 
work  above  mentioned.  The  mere 
working  of  questions,  in  which  the  eye 
must  divide  the  smallest  divisions  of 
scale  into  parts,  is  not  a  very  satisfac- 
tory process  j  it  may  settle  whether  a 
logarithmic  scale  is  good  enough  for 
one  or  another  purpose,  but  can  hardly 
enable  any  one  to  decide  whether  the 
divisions  are  as  good  as  they  can  be. 
At  last  I  took  the  following" method, 
which,  being  tried  on  the  brass  aritho- 
meter,  and  on  a  wooden  sliding  rule, 
turned  out  so  good  a  test,  that  I  should 
recommend  it  to  every  one  who  wishes 
to  compare  the  goodness  of  different 
instruments  of  the  kind. 

In  Goodwyn's  "  Tabular  Series  of 
Decimal  Quotients,"  1823,  there  are 
given  all  fractions  which,  being  in  their 
lowest  terms,  have  a  numerator  of  two 
figures,  and  a  denominator  of  three ; 
these  fractions  are  arranged  in  order  of 
magnitude,  with  equivalent  decimal 
fractions  (to  eight  places)  annexed. 
The  successive  fractions,  therefore, 
differ  very  little  indeed  from  each  other, 
as  in  the  following  specimen,  the  nu- 
merators being  in  the  first  column,  and 
the  denominators  in  the  second. 
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49 

16 

47 
31 
46 
15 
59 
44 
29 
43 


830 

271 
796 
625 
779 
254 
999 
745 
491 
728 


57 
14 

55 
41 
27 
40 

53 
13 
51 
38 


965  :  25 

237  37 
931 ! 49 
694  12 
457  1  59 
677 , 47 
897  35 
220  58 
863  23 
643  1  57 


423 
6Q6 


34 
45 


820  56 
203,  11 


998 
795 

592 
981 
389 
964 


54 

43 
32 
53 
21 
52 


575 

761 
947 
186 
913 
727 
541 
896 
355 
879 


More  are  here  given  than  is  necessary, 
in  order  to  enable  any  one  who  sees 
this  to  dispense  with  the  book,  which 
is  not  very  common.  Begin,  by  setting 
49  on  the  slide  (whether  straight  or 
circular)  opposite  to  83  on  the  fixed 
scale;  then  16  will  be  opposite  to  271, 
47  to  796,  &c.  But  at  last  (and  the 
better  the  scale,  the  sooner)  the  nume- 
rators on  the  slide  will  come  a  little  in 
advance  of  the  denominators  on  the 
scale.  And  if  the  divisions  be  per- 
fectly good,  this  advance  will  be  seen 
long  before  it  could  be  measured,  and 
will  be  uniform  and  increasing,  but  if 
the  divisions  be  bad,  or  laid  down  on 
wood  which  has  altered  its  shape,  the 
advance,  though  perceptible,  will  have 
jolts  j  if  one  numerator  be  estimated  as 
more  in  advance  of  its  denominator 
than  the  next,  it  is  a  sign  that  there  is 
a  visible  imperfection  in  the  divisions. 

In  talcing  the  brass  arithometer,  and 
setting  49  to  83,  I  found  16  inseparable 
from  271,  47  was  suspected  to  be  be- 
yond 796,  the  suspicion  was  a  little 
strengthened  by  looking  at  31  and  525, 
and  became  a  positive  certainty  at  46 
and  779.   Now  : — 

49  +  830  =  -059036 
46  4-  779  =  -059050 

•000014 


Hence  out  of  5905  parts,  a  part  and  a 
half  is  slightly  perceptible.  1  should 
have  said,  on  reading  the  instrument, 
that  46  was  opposite  to  779-5,  which 
however  is  tbo  much.  The  result  seems 
to  be,  that  near  the  middle  of  the  scale, 
an  error  of  2  or  3  in  the  fourth  place 
of  figures  would  begin  to  be  percepti- 
ble if  the  divisions  could  be  accurately 
subdivided  by  the  eye.  On  a  wooden 
rule  of  24  inches  radius,  1  read,  as  I 
thought,  779%  which  is  nearer.  And 
I  have  found  that  this  brass  arithometer, 


with  a  6cale  of  about  13$  inches,  what 
with  the  superiority  of  the  metal  over 
wood,  and  the  goodness  of  the  divisions, 
is  almost  as  good,  with  great  care,  as 
the  wooden  rule  of  24  inches.  But 
after  all,  I  do  not  think  the  former 
offers  any  great  temptation  :  for  one,  I 
would  rather  use  a  four  figure  table  of 
logarithms,  (which  is  more  exact  than 
any  sliding  rule  now  made,)*  than  take 
the  trouble  of  using  this  brass  instru- 
ment, so  as  to  bring  out  all  its  power. 
And  I  believe  that  as  soon  as  the  slid- 
ing rule  ceases  to  be  an  instrument 
for  rapid  inspection,  the  small  table  of 
logarithms  would  take  less  time. 
I  remain,  Sir, 

Your  obedient  servant, 

London,  October  4,  1841. 


WILLIAMS  ON   COMBU8T10N  OF  COAL. 

The  Combustion  of  Coal,  and  the  Prevention  of 
Smoke  Chemically  and  Practically  Consider- 
ed,   By  C.  W,  Williams.    Second  Editioo, 
8vo.,  with  Coloured  Diagrams.  London, 
Simpkin  &  Co.,  1841  ;  pp.  184. 
Our  readers  generally  will  have 
familiar  with  Mr.  Williams's  name,  io 
qnence  of  several  communications  direetiy 
from  him,  which  have  appeared  in  our  Jour, 
nal,  as  well  as  from  the  account  in  our  last 
Number,  of  his  Patent  Improved  Furnaces. 
But  it  must  not  be  supposed  that  the  treatise 
now  before  us  is  merely  a  more  detailed  ac- 
count of  these  furnaces  ;  those  who  take  it  up 
under  such  an  impression  will  be  most  agree- 
ably disappointed.    It  is  clearly  a  production 
of  great  research,  and  displays  a  profound 
acquaintance  with  all  the  beautiful  and  in- 
teresting phenomena  of  combustion,  from  the 

•  The  table  of  "  four  figure  logarithms  "  alluded  to 
by  our  intelligent  correspondent,  is.we  presume,  that 
which  was  printed  some  years  ago  for  private  circu- 
lation among  practical  astronomers,  to  be  us<?d  in 
the  reduction  of  the  observed  places  of  stars  to  the 
mean;  which  was  afterwards  introduced  into  the 
able  treatise  on  algebra  in  the  Library  of  Useful 
Knowledge ;  and  which  has  been  more  recently  re- 
published on  a  card  by  Messrs.  Taylor  and  Walton. 
Persons  unacquainted  with  the  great  value  of  this 
table,  not  only  to  mathematical  computers,  but  to 

[>ractical  men  of  all  classes,  and  who  arc  desirous  of 
earning  the  use  of  it,  may  consult  with  advantage 
an  excellent  paper  on  the  Use  of  Small  Tables  of 
Logarithms,  &c,  by  Professor  A.  de  Morgan,  which 
appeared  in  last  year's  Companion  to  the  Almanac. 
—Ed.  M.  M. 
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flame  of  a  common  candle  to  that  of  the 
most  powerful  reverberator y  furnace. 

No  machinist  or  manufacturer  can  rise 
from  the  perusal  of  it,  without  being  vastly 
better  informed  on  the  subject  of  the  com- 
bustion of  coals,  the  requisites  in  the  con- 
struction  of  furnaces,  and  the  surest  means 
of  gaining  the  object  each  may  have  in  view. 
The  grand  purpose  which  the  author  keeps 
constantly  in  mind  is  to  inculcate  the  wisdom 
of  working  with  nature,  and  not  against  her 
— with  her,  by  attending  to  the  chemistry  of 
combustion,  instead  of  against  her,  by  for- 
cing mere  mechanical  methods  to  produce 
effects  which  can  only  be  attained  through 
the  aid  of  chemistry,  and  by  a  perfect  har- 
mony between  science  and  practice. 

Mr.  Williams  carefully  examines  the  con- 
stituents of  coal.  He  then  proceeds  to  in- 
quire^what  becomes  of  this  body  when  heat 
is  first  applied,  and  finds  that  every  fresh 
charge  thrown  on  a  hot  fire  becomes  an  ab- 
sorbent of  heat  before  it  can  increase  the 
general  temperature.  Expansion  and  volatali- 
zation  of  the  bitumen  of  the  coal  follow, 
generating  coal  gas  ;  and  Mr.  W.  most  satisfac- 
torily proves  "tbatevery  fresh  charge  becomes, 
pro  tanto,  an  absolute  refrigerator  in  the 
furnace,  both  mechanically  and  chemically," 
until  the  combustion  is  effected. 

The  observations  of  the  author  respecting 
coal  gas  in  combustion  are  highly  interesting. 
Every  ton  of  good  coal  is  estimated  to  produce 
10,000  cubic  feet  of  gas,  (p.  36,)  capable, 
when  properly  consumed,  of  affording  flame 
and  beat,  but,  "  having  no  power  to  retain  it 
under  the  (ordinary)  arrangements  of  a  fur- 
nace, much  of  it  is  unavoidably  lost." 

The  limits  of  this  notice  will  not  permit 
our  going  into  the  peculiarities  which  distin- 
guish the  combustion  of  the  fuel  on  the  bars ; 
that  is  the  combination  of  the  solid  carbonace- 
ous portion  from  that  of  the  gaseous  product, 
the  carburetted  hydrogen,  or  coal  gas.  "  The 
subject  of  gaseous  combinations,"  says  Mr. 
W.,  "  is,  without  exception,  the  most  import- 
ant in  the  inquiry  before  us ;  and  those  who 
would  study  the  economy  of  fuel,  and  the  ob- 
taining from  it  the  greatest  quantity  of  heat, 
cannot  dispense  with  this  branch  of  it;  it  is  the 
Alpha  and  Omega  of  the  process  of  combus- 


tion." Nevertheless,  all  who  are  in  the  least 
acquainted  with  boiler-making,  and  the  build- 
ing of  furnaces,  must  be  aware  that  the  most 
conflicting  and  contradictory  opinions  prevail 
among  practical  men,  and  are  perpetuated 
in  mechanical  works  of  even  acknowledged 
authority.  Why  should  so  much  confusion 
prevail  ?  Because,  apparently,  combustion 
bas  been  considered  by  practical  men  as  uuder 
the  control  of  mechanical,  rather  thau  of 
chemical  agencies.  Furnaces  and  boilers  of 
almost  every  conceivable  form  have  been 
erected  ;  plans  of  various  kinds  have  been 
patented  to  insure  impossibilities :  one  engi- 
neer proposes  one  set  of  dimensions,  which 
another  again  alters  to  what  he  pronounces 
to  be  mathematical  precision ;  so  that  in  the 
midst  of  all  this  disagreement  it  seems  to 
have  been  pretty  generally  decided  that  suc- 
cess is  best  attained  by  having  enough  of 
boiler  room,  enough  of  fire  space,  and  enough 
of  atmospheric  air,  that  we  may  thus  gain  on 
the  one  hand  by  a  loss  on  the  other.  T red- 
go  Id,  though  his  practical  rules  were  not 
grounded  on  true  chemical  laws,  speaking  of 
11  the  construction  of  fire-places  for  boilers," 
makes  an  admirable  observation  : — "  Now, 
without  some  knowledge  of  the  nature  °f  the 
operation  of  burning,  it  will  scarcely  be  possible 
to  do  any  thing  good,  except  by  mere  accident. 
We  should  be  like  seameu  in  a  vessel  at  sea 
without  a  compass,  with  as  little  chance  of 
steering  to  the  intended  port."  Mr.  Wil- 
liams, in  availing  himself  of  the  best  chemi- 
cal information  on  the  subject,  has  indicated 
where  that  "  compass"  is  to  be  found,  by 
which  alone  practical  men  can  hope  to  steer 
aright,  in  this  department  of  their  business. 

Strongly  recommending  Mr.  Williams's  trea- 
tise to  all  who  are  interested  in  the  subject,  (and 
who  is  not  ?)  we  will  conclude  in  the  author's 
own  words.  "  And  let  no  mechanic  feel  alarmed 
at  this  introduction  to  4  elementary  atoms,* 
and  4  chemical  equivalents,'  or  imagine  it  will 
demand  a  deeper  knowledge  of  chemistry 
than  is  compatible  with  his  sources  of  infor- 
mation ;  neither  let  him  suppose  be  can  dis- 
pense with  the  knowledge  of  this  branch  of 
the  subject,  if  he  has  any  thing  to  do  with 
the  combustion  of  coal." 
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MR.  CURTI8'S  CEPHALOSCOPB. 
(Registered  pursuant  to  Act  of  Parliament.) 

"When  we  consider  how  universal  is 
now  the  use  of  the  Stethoscope,  invented 
about  thirty  years  ago  by  La?nnec,  and 
the  immense  service  it  has  rendered 
in  detecting  by  the  ear  diseased  af- 
fections of  the  chest  and  abdomen,  it  is 
surprising  that  so  long  a  period  should 
have  elapsed  without  its  ever  occurring 
to  any  one  that  the  instrument  might 
be  adapted  to  discover,  with  equal  ease 
and  certainty,  the  causes  of  many  of 
those  aches  of  which  the  head  is  the  pe- 
culiar seat — all  those  at  least,  which 
are  of  a  local,  and  not  merely  sympa- 
thetic character.  For  its  adaptation  to 
this  purpose  we  are  at  length  indebted 
to  Mr.  Harrison  Curtis,  the  eminent 
aurist,  who  has  given  to  the  instru- 
ment, in  this  its  new  form,  the  very  ap- 
propriate name  of  Cephaloscope.  From 
the  annexed  engravings  of  the  different 
parts  of  the  instrument,  it  will  be  seen 
that  it  differs  from  the  stethoscope 
chiefly  in  the  greater  size  of  the  bowl, 
which  is  made  of  capacity  enough  to 
enclose  the  external  car  completely. 
Fig.  1  represents  the  instrument  in  its 
complete  state ;  fig.  2  is  a  plan  of  the 
bowl;  and  fig.  3,  a  plan  of  the  ear-piece. 
It  is  all  of  wood,  except  the  bowl  and 
ear-piece,which  are  made  of  ivory,  (for 
the  sake,  we  presume,  of  ornament.) 
When  used,  the  mouth  and  nostrils  are 
closed,  and  from  the  sounds  then  con- 
veyed by  the  instrument  to  the  ear  of 
the  examiner  he  is  said  to  be  able, 
after  a  little  practice,  to  discriminate 
with  great  exactness  between  healthy 
and  diseased  states  of  the  Eustachian 
tube,  tympanum,  ftc. 


Fig.  2, 


Fig.  l. 
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Hancock's  steel  ten  renovator. 

Registered  pursuaut  to  Act  of  Parliament.) 


The  little  article  represented  in  the 
prefixed  sketch  (which  is  of  the  full  size) 
is  calculated  to  afford  more  real  com- 
fort to  a  larger  portion  of  the  writing 
community  than  any  thing  else  we  are 
acquainted  with  :  calculated,  as  it  is,  to 
remove  at  least  nine-tenths  of  the  in- 
conveniences and  annoyances  attending 
the  use  of  steel  pens.  '  These  pens  are 
highly  prized  for  not  requiring  mend- 
ing, and  yet  how  often  do  we  wish 
that  they  could  be  rendered  objects  of 
amendment !  Having  provided  our- 
selves with  Stephens's  inestimable 
fluid,  we  have  surmounted  all  the  ob- 
stacles presented  to  the  use  of  steel 
pens  by  common  writing  ink,  but 
still  many  annoyances  remain  "  to 
vex  and  fret  us."  When  a  pen  be- 
comes corroded  and  encrusted,  we 
discard  it  for  a  new  one,  the  greasiness 
and  unwillingness  of  which  to  take  the 
ink,  for  some  time  retards  our  penward 
progress;  but  this  difficulty  is  no  sooner 
got  over,  than  the  point  of  our  pen  be- 
comes clogged  with  an  accumulation  of 
fibres  from  the  surface  of  a  cottony 
paper  which  our  stationer  has  sent  in 
to  us  as  veritable  "Whatman's."  In 
vain  we  ply  our  "  pen-wiper,"  for  it  af- 


fords only  an  exchange  of  evils,  sub- 
stituting woolly  fibres  for  those  of  cot- 
ton, and  we  are  almost  disposed  to 
abandon  "cold  steel"  for  ever,  and  re- 
sume our  "  gray  goose  quill" — but  that 
our  penknife  has  grown  rusty,  and  our 
eyesight  rather  dim.  In  this  dilemma 
therefore — and  we  are  not  alone,  al- 
though the  sympathies  of  suffering 
thousands  bring  us  no  relief — we  hail 
with  no  common  joy  the  appearance  of 
"  Hancock's  Steel  Pen  Renovator." 

This  simple  and  ingenious  little  in- 
strument contains  a  remedy  for  all  the 
ills  of  all  our  pens. 

It  consists  of  a  piece  of  fine  wire 
card  mounted  in  a  neat  mahogany 
frame,  at  the  extremity  of  which  is 
placed  a  piece  of  velvet. 

No  matter  whether  a  steel  pen  is 
corroded,  encrusted,  clogged  up,  ."or 
greasy ;  two  or  three  wipes  over  the 
card,  toward  the  velvet  end  of  the  in- 
strument,— and  all  is  right. 

The  inventor  has  protected  his  in- 
vention under  the  Registration  Act; 
the  article  is,  however,  supplied  at  a 
very  low  price,  and  no  user  of  steel 
pens  should  be  without  one. 


THE  DUTY  OP  CORNISH  ENGINES. 

Sir,  —  It  is  still  a  disputed  point,  get  his  facts  from?    I  am  aware  that 

whether  these  engines  perform  any  Mr.  Fairbairn  stated  at  the  Manchester 

thing  like  the  duty  above  the  rotative,  Geological  Meeting  last  year,  that  "we 

stated  by  Mr.  Pilbrow  in  his  pamph-  consume  four  times  more  coal  than 

let.   Pray  where  does  that  gentleman  the  Cornish  engines  in  producing  the  * 
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same  effect :"  that  he  also  stated,  "he 
had  himself  made  a  calculation  of  the 
effective  force  of  the  factory  engines  in 
Manchester,  and  found  that  in  the  best 
condensing  engines,  the  consumption 
was  from  lOtbs.  to  12Ibs.  per  horse- 
power per  hour,  while  the  best  Cornish 
engines  consumed  only  2ilbs."  Mr. 
Fairbairn,  then,  confirmed  his  state- 
ment from  a  return  of  Mr.  \Vicksteed's, 
of  the  East  London  Water- works*  where 
the  consumption  was  only  2-41bs  per 
horse-power ;  observing  there  could  be 
no  mistake  here,  "  as  it  was  not  a  pit 
at  all."  I  admit  that  the  best  Cornish 
engines  perform  their  work  with  only 
2  Jibs,  or  31bs  of  coals  per  horse-power, 
for  this  fact  has  been  so  Frequently 
proved  by  disinterested  and  competent 
persons  of  all  kinds,  as  to  remain  no 
longer  doubtful.  It  is  admitted  in  the 
class  of  facts  of  science  for  reasoning 
on.  But  I  much  question  if  the  best 
rotative  engines  consume  more  than 
41bs  or  51bs  on  their  actual  power.* 
Where  are  the  diagrams  of  rotative 
engines  from  which  their  actual  power 
was  calculated  for  the  comparison  ?  I 
would  ask  Mr.  Fairbairn  whether  he 
did  not  calculate  upon  the  maker's 
nominal  horse-power?  We  know  if 
the  indicator  is  applied  to  good  London- 
made  engines  which  are  sold  under  the 
nominal  term  of  100-horses  power,  it 
will  show  an  actual  effective  power 
(after  deducting  for  friction)  of  150- 
horses.  To  say,  as  Mr.  Fairbairn  does, 
that  rotative  engines  consume  1  Olbs  to 
121bs  upon  their  actual  power,  is  little 
better  than  an  absurdity,  for  this  would 
make  them  consumers,  on  the  makers' 
nominal  power,  151bs  to  181bs  per  horse 
power  per  hour !  If  by  M  effective 
force  of  the  best  condensing  engines," 
he  did  not  mean  the  actual  power,  then 
his  calculation  is  erroneous,  and  he 
should  not  have  given  it.  It  is  pro- 
bably in  comparing  the  actual  effective 
power  exerted  in  Cornwall,  with  the 
nominal  (instead  of  with  the  actual 
net  effective)  horse-power  of  the  rota- 
tive engines,  that  so  much  error  has 
resulted. 

If  so,  the  better  kind  of  boiler, 


•  The  correctness  of  this  conjecture  has  been  fully 
confirmed  by  thestatements  given  in  our  concluding 
notice  of  Mr.  Russell's  work  on  Steam  Navigation, 
and  which  have  been  derived  from  the  most  au- 
thentic sources.   Ed.  M.  M. 


slower  and  more  complete  combustion, 
superior  clothing,  the  cushion  of  steam, 
and  the  use  of  steam  expansively  at  a 
much  higher  pressure,  will  perhaps 
make  up  the  difference  of  the  greater 
duty  of  Cornish  en|ihes.  I  do  not  lose 
sight  of  their  iupferldf  cylinder  ex- 
haustion, upon  whichi  lh  relation  to 
Mr.  Pilbrow's  condensing  cylinder  en- 
gine, I  may  trouble  you  with  a  few  ob- 
servations j  but  let  us  first  clear  the 
way,  by  establishing  uhdouetStl  facts, 
and  1  should  like  to  hear  his  opinion 
on  this  communication  previously, 
t  am,  Sir, 

Your  obedient  servant, 
Scalpel. 

August  9,  1841. 


THE  "BLACKWALL"  STEAMER. 

Sir, — In  page  281  of  your  Magazine, 
two  questions  are  put  to  me  by  a  cor- 
respondent calling  himself  "Dicque," 
which  I  trust  you  will  deem  suffi- 
cient apology  for  my  further  troubling 
you.  In  the  first  place,  he  asks,  11  what 
matters  the  high  pressure  at  which  the 
engine  of  the  Blackwall  is  worked,  sup- 
posing the  boilers  and  machinery  strong 
enough  to  resist  the  pressure  ?"  Now, 
I  am  not  aware  that  I  ever  complained 
of  the  high  pressure  of  the  steam,  for 
I  could  never  find  out  what  it  is,  but  of 
the  mystery  observed  by  the  engineers 
and  others  employed  in  her  with  regard 
to  that  pressure.  Nor  do  I  think  there 
is  more  danger  with  high  pressure  than 
with  low,  if  used  with  due  caution  and 
proper  management;  it  requires  an 
engineer  of  more  science  than  low  pres- 
sure steam. 

Secondly,  he  asks  whether  I  do  not 
think  the  shock  is  caused  by  the  "  size 
and  fall  of  the  connecting  machinery 
from  the  piston-rod  to  the  crank  ?"  My 
answer  is,  certainly  not,  for  this  reason, 
that  the  shock  is  as  great  in  the  down 
as  the  up  stroke,  which  would  not  be 
the  case  were  it  caused  by  the  weight 
of  the  connecting  machinery,  &c. 

I  am,  Sir, 
Your  most  obedient  servant, 

A  Mechanic. 

October  8,  1S41. 
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ABSTRACTS  OF  SPECIFICATIONS  OF  ENGLISH 
PATENTS  RECENTLY  ENROLLED. 

*##  Patentees  wishing  for  more  full  ab- 
stracts of  their  Specifications  than  the  present 
regulations  of  the  Registration  Offices  will  ad- 
mit  of  our  giving,  are  requested  to  favour  us 
with  the  loan  of  their  Specifications  for  that 
purpose. 

George  Evans,  of  Dorset-place, 
Mary-le-bone,  Surgeon,  for  an  improve- 
tnent  or  improvements  upon  trusses  for  the  relief 
of  hernia.  Enrolment  Office,  September  29, 
1841. 

Tbe  first  improvemeot  consists  in  the  em- 
ployment  of  an  elastic  vegetable  substance, 
called  "  moc-main,"  tbe  product  of  the  silk 
cotton  tree,  (Bombax  heptaphyllum,)  for  stuff- 
ing tbe  pads  of  trusses. 

The  second  improvement  consists  in  the 
combination  of  such  pads  with  metallic 
springs  and  levers,  in  the  formation  of 
trusses  for  the  relief  of  inguinal  hernin. 

A  metal  plate,  covered  with  leather  or 
other  suitable  materia),  forms  the  back  of 
the  pad,  to  which  oue  end  of  a  brass  spring 
lever,  or  a  hinged  metal  lever  and  spring,  is 
secured  by  three  screws  or  rivets,  placed  tri- 
angularly ;  the  projecting  heads  of  these  rivets 
form  buttons  to  which  an  encircling  band- 
age is  fastened,  which  gives  the  proper  ob- 
liquity to  the  pad.  Tbe  other  end  of  the 
lever  has  a  single  button,  for  holding  the  se- 
condary bandage,  which  regulates  the  pres- 
sure of  the  pad  on  the  hernial  opening.  The 
pad  is  fated  with  some  elastic  material,  that 
will  allow  free  play  to  the  natural  elasticity 
of  the  moc-main,  without  producing  creases 
on  the  surface  of  the  pad  when  it  is  com- 
pressed. 

The  third  improvement  consists  in  the 
combination  of  the  moc-main  pad  with  two 
spring  levers,  in  the  formatiou  of  trusses  for 
the  relief  of  umbilical,  or  femoral  hernia. 

A  double  spring  lever  is  screwed'*  to  the 
middle  of  tbe  pad-plate,  having  a  button  at 
each  end,  to  which  the  bandages  are  fastened, 
the  ends  of  the  lever  forming  springs.  Or, 
instead  of  this,  a  pair  of  levers  hinged  to- 
gether may  be  fastened  to  the  middle  of  tbe 
pad-plate,  each  lever  being  furnished  with  a 
spring  acting  upon  the  pad -plate.  Or  a  pair 
of  levers  may  be  hinged  to  the  ends  of  the 
pad-plate,  one  lever  passing  through  the 
other,  and  each  carrying  a  spring  which 
presses  on  the  pad- plate. 

The  fourth  improvement  is  a  combination 
of  a  moc-main  pad,  covered  with  caoutchouc, 
with  springs  and  levers,  in  tbe  construction 
of  trusses  for  the  relief  of  prolapsus  ani. 

A  spring  lever,  or  hinged  lever  and  spring, 
is  attached  to  the  pad-plate,  in  a  manner  si- 
milar to  that  mentioned  under  the  second  im- 
provement, but  with  this  difference,  that  the 


lever  in  this  case  has  only  one  button  at  each 
end,  on  which  two  straps  are  buttoned,  that 
descend  from  a  body  belt,  and  pass  down  be- 
fore and  behind  the  body  to  the  button. 

Tbe  fifth  improvemeot  consists  in  the  use 
of  a  pair  of  lever  springs,  with  a  spiral  spring 
acting  in  a  tube,  in  the  construction  of  trusses 
for  the  relief  of  prolapsus  uteri. 

A  depression  or  cup  is  formed  in  the  upper 
surface  of  this  truss,  for  the  neck  of  the 
uterus  to  rest  upon,  and  there  are  two  perfo- 
rations in  the  side  of  tbe  cup  for  the  drainage 
of  any  moisture  down  the  outside  of  a  stem. 
Tbe  upper  part  of  this  stem  consists  of  a 
tube  screwed  into  tbe  bead,  containing  a 
spiral  spring,  against  which  the  end  of  a 
lower  stem  presses ;  the  lower  stem  slides  in 
the  tube,  and  is  guided  and  retained  in  it  by 
a  screw  stud  working  in  a  groove.  To  across 
bead  on  the  bottom  of  the  lower  stem  a  pair 
of  lever  springs  are  affixed,  to  the  ends  of 
which  the  bandages  are  fastened.  This  truss 
is  coated  with  caoutchouc,  to  defend  it  from 
moisture. 

The  claim  is,  1.  To  the  use  of  moc-main, 
or  silk  cotton,  as  a  stuffing  for  the  pads  of 
trusses  generally.  2.  To  the  combination  of 
a  moc-main  pad  with  a  lever  spring,  or  with 
a  hinged  lever  and  spring,  and  with  three 
studs  or  buttons  in  a  triangular  position  on 
the  lever,  in  the  formation  of  a  truss  for  the 
relief  of  inguinal  hernia.  3.  To  the  com- 
bination of  a  moc-main  pad  with  two  spring 
levers,  or  two  hinged  levers  and  springs,  in 
the  formation  of  a  truss  for  the  relief  of  um- 
bilical, or  femoral  hernia.  4.  To  the  com- 
bination of  a  moc-main  pad  covered  with 
caoutchouc,  with  a  hinged  lever  and  spring, 
or  with  a  spring  lever,  in  the  construction  of 
a  truss  for  the  relief  of  prolapsus  ani.  5.  To 
tbe  combination  of  a  pair  of  lever  springs 
with  a  spiral  spring,  acting  in  a  tube  against 
a  sliding  stem,  in  the  construction  of  a  truss 
for  the  relief  of  prolapsus  uteri. 

Alexander  Parkes,  of  Birmingham, 
ARTIST,  for  certain  improvements  in  the  pro- 
duction of  works  of  art  in  metal,  by  electric 
deposition.  Enrolment  Office,  September  29, 
1841. 

These  improvements  consist  in  manufac- 
turing articles  in  gold  or  silver  by  means  of 
electric  deposition  upon  suitable  moulds,  and 
in  subsequently  strengthening  the  articles  so 
produced. 

For  this  purpose  the  patentee  uses  the  fol- 
lowing solutions  of  these  metals  : — 

Gold.  An  ounce  of  pure  gold  is  dissolved  in 
aqua  regia,  aud  evaporated  to  dryness,  when 
2  gallons  of  water  and  1 6  ounces  of  prussiate 
of  potash  are  added  to  it.  This  solution  is 
used  at  a  temperature  of  120°  or  130°  of 
Fahr. 

Silver.    An  ounce  of  pure  silver  dissol 
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in  nitric  acid  is  precipitated  a*  oxide  of  silver, 
by  lime-water ;  the  oxide  being  well  washed, 
is  mixed  with  1  pound  of  prussiate  of  potash 
in  2  gallons  of  water. 

The  moulds  used  for  this  purpose  are  of 
metal,  or  other  suitable  material,  in  one  or 
more  parts,  and  may  be  removed  from  the 
finished  article  by  melting  or  dissolving 
them. 

The  patentee  prefers  to  use  the  compound 
or  independent  battery,  from  which  the  elec- 
tric current  is  conveyed  from  the  battery  into 
a  cell  or  vessel  containing  the  metallic  solu- 
tion, and  a  plate  of  gold  or  silver  to  be  eroded 
by  the  electric  action. 

If  the  metal  is  to  be  precipitated  on  the 
interior  of  a  mould,  as  in  forming  a  bust, 
&c,  the  plate  is  placed  within  the  mould ; 
but  if  the  metal  is  to  be  deposited  on  the  ex- 
ternal surface  of  the  mould,  the  plate  is 
placed  on  the  outside  thereof. 

If  the  article  produced  requires  greater 
strength  than  would  be  desirable  to  be  given 
by  the  thickness  of  the  precious  metals,  it 
may  be  strengthened  by  depositing  copper 
within  it,  until  the  required  substance  is  ob- 
tained ;  or  the  article  may  be  filled  with  some 
fusible  metal. 

The  claim  is,  1.  To  the  mode  of  manu- 
facturing articles  in  gold  and  silver,  by  de- 
positions thereof,  by  electric  agency,  in  or  on 
suitable  moulds  or  models,  which  may  be  re- 
moved from  the  articles  of  gold  or  sil- 
ver when  tbe  same  have  been  formed.  2. 
To  tie  mode  of  manufacturing  articles  of 
gold  or  silver,  on  or  in  metal  moulds  or 
models,  which  are  deposited  by  electric  means ; 
such  moulds  or  models  being  afterwards  re- 
moved as  described.  3.  To  the  mode  of  ma- 
nufacturing articles  of  gold  or  silver  by  elec- 
tric deposition  on  or  in  moulds  or  models, 
when  such  moulds  or  models  are  removed  by 
heat  or  solution.  4.  To  the  mode  of  manu- 
facturing articles  of  gold  or  silver  by  electric 
deposition  in  or  on  moulds  or  models  made 
up  of  parts.  5.  To  tbe  mode  of  strengthen- 
ing articles  of  gold  and  silver  produced  in  or 
on  monlds  by  electric  depositions,  by  intro- 
ducing a  baser  metal  within  them. 

James  Tildesley,  of  Welton-Haii, 
Staffordshire,  Factor,  and  Joseph 
Sanders,  of  Wolverhampton,  Lock 
Manufacturer,  for  improvements  in  locks. 
Enrolment  Office,  September  29,  1841. 

The  first  improvement  consists  in  a  mode  of 
constructing  the  sliding  bolt  of  locks.  The 
bolt  in  this  case  consists  of  a  sliding  plate, 
with  four  tumblers  and  their  springs,  which 
moves  upon  a  pin,  or  stud,  and  carries  in  its 
front  end  an  axis,  upon  which  the  tumblers 
are  mounted.  The  other  ends  of  the  tum- 
blers are  provided  with  slots,  or  opening?, 
through  wl  ich  the  pin  protrudes,  and  passes 


when  the  bolt  is  moved  by  its  proper  key. 
But  should  a  false  key  be  introduced,  the 
openings  in  the  tumblers  will  not  coincide 
with  the  path  of  the  pin,  and  the  bolt  will 
therefore  remain  immovable.  A  detector  is 
also  shown  as  applied  to  this  arrangement, 
by  which  the  introduction  of  a  false  key  is 
indicated. 

The  second  improvement  consists  in  the 
application  of  sliding  tumblers  to  the  sliding 
bolts  of  locks.  A  bolt  of  the  ordinary  con- 
struction, hRS  a  portion  of  its  upper  part, 
near  its  middle,  removed,  to  make  room  for 
a  projection  affixed  to  the  lock  case.  This 
projection  passes  through  a  vertical  slit  form- 
ed in  each  of  three  vertical  tumblers  ;  there 
is  a  fourth,  or  bolt  tumbler,  connected  to  the 
bolt  and  moving  with  it.  In  each  of  tbe 
extra  tumblers  there  is  a  horizontal  slot, 
through  which  a  pin  on  tbe  lock  tumbler 
enter?,  and  allows  the  bolt  to  be  slid  back  by 
the  key,  when  it  has  brought  all  the  tum- 
blers into  their  proper  positions.  Tbe  extra 
tumblers  have  a  vertical  movement  only,  bnt 
the  lock  tumbler  slides  up  and  down  a  pio 
affixed  to  tbe  bolt,  and  also  follows  the  hori- 
zontal movement  of  the  bolt,  being  con. 
tained  in  a  recess  in  its  side. 

Tbe  third  improvement  consists  in  a  pecu- 
liarly formed  sliding  and  lever  catch  bolt, 
suitable  for  drawer  or  other  locks.  This 
bolt  is  composed  of  a  sliding  plate,  and  three 
tumblers.wbich  move  on  an  axis  affixed  to  tbe 
lower  end  of  the  plate.  The  tumblers  bnvc 
each  two  notches  near  the  top,  (one  in  each 
edge.)  and  are  provided  with  a  spring,  which 
gives  the  requisite  movement  to  the  tumbler 
while  the  bolt  is  being  shot.  When  the  bolt 
is  shot,  tbe  notches  in  the  tumblers  are  level 
with  the  face  plate  of  the  lock,  on  which  they 
catch,  and  the  bolt  cannot  be  withdrawn  by 
any  key  unless  it  will  cause  the  tumblers  to 
range  correctly  together  ;  for  should  any  one 
of  the  tumblers  be  moved  too  far,  its  opposite 
notch  will  catch  on  the  plate  and  hold  tbe 
bolt  fast. 

John  Lindsay,  of  Lkwisham,  Kent, 
Esquire,  for  improvements  in  covers  for 
tcater  closets,  night-stools,  and  bed-pans.  En- 
rolment Office,  September  29,  1841. 

These  improved  contrivances  are  closed  by 
a  wooden  cover  or  extinguisher,  round  wbith 
is  fastened  a  strip  of  woollen  cloth  or  other 
clastic  material.  Outside  of  tbis  there  is  a 
band  of  chamois  leather,  having  a  book  at 
one  end  to  secure  it  by,  and  a  hole  is  made 
in  the  cover,  which  is  closed  by  a  peg.  Tbe 
extinguisher  being  pressed  down  in  the  pan 
with  the  hole  open,  the  air  escapes  through 
it,  and  when  low  enough,  tbe  peg  is  inserted 
in  tbe  bole,  and  closing  it  air-tight,  prevents 
the  farther  escape  of  any  foul  air  or  smell 
into  the  apartment. 
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Thomas  Gore  of  Manchester,  Ma- 
chine-maker, for  certain  improvements  in 
machinery  or  apparatus  for  roving,  spinning, 
and  doubling  cotton,  silk,  wool,  and  other 
fibrous  materials.  Petty  Bag  Office,  Sep- 
tember 30,  1841. 

Ia  this  apparatus  the  spindle  is  secured  to 
the  spindle-bar  of  the  frame  at  its  lower  end 
by  a  set-screw ;  upon  its  upper  end  there  is 
a  tube,  having  at  top  a  sheave  or  pulley,  and 
directly  under  this  pulley  is  a  flyer.  A  bob- 
bin, the  upper  part  of  which  encloses  the 
lower  end  of  the  tube,  is  placed  upon  the 
spindle,  and  beneath  the  bobbin  is  the  cop- 
ping rail,  which  gives  it  the  necessary  up  and 
down  motion. 

The  thread  is  delivered  from  the  front 
drawing  roller  as  usual,  and  passing  through 
an  opening  in  the  pulley  and  tube  to  the  eye 
of  the  flyer,  proceeds  on  to  the  bobbin.  The 
pulley,  flyer,  and  tube  being  finally  connected 
together,  a  band  passes  round  the  pulley  and 
communicates  the  required  motion  to  them. 

Joseph  GxttRy,  of  Watling-street, 
Warehouseman,  for  a  parachute  to  preserve 
all  sorts  of  carriages  from  falling,  or  from 
injury,  upon  the  breaking  of  their  axletrees. 
Enrolment  Office,  September  30,  1841. 

The  apparatus  to  which  the  singular,  and, 
as  it  appears  to  us,  the  inapplicable  term  of 
"  parachute1'  has  been  given  by  the  inventor, 
constitutes  a  supplementary  axle-tree,  and 
is  applied  to  two- wheeled  carriages  in  the 
following  manner :— A  metal  box  is  attached 
by  bolts  to  the  nave  of  each  wheel,  having  a 
groove  on  its  periphery,  in  which  a  collar  is 
secured  by  a  cap  ;  to  these  collars  a  pair  of 
separating  bars  are  screwed,  which,  in  the 
event  of  the  axle  breaking,  keeps  the  wheels 
in  their  proper  position,  and  sustains  the 
vehicle. 

In  another  arrangement,  the  box  has  a 
groove  in  its  interior,  in  which  a  plate  or 
washer  works,  to  which  one  end  of  a  forked 
bar  is  fastened,  the  other  forked  end  bciug 
attached  to  a  similar  washer  on  the  opposite 
wheel.  The  forked  ends  of  the  bars  are  pro- 
vided with  legs,  by  which  they  are  fastened 
to  the  axle-tree  by  screws  and  nuts. 

Other  modes  of  applying  this  invention  are 
described,  all  having  for  their  object  to  pre- 
serve the  carriage  from  iojury,  and  to  con- 
tinue its  running  in  the  event  of  the  ordinary 
axle-tree  breaking. 

William  Jenkinson,  of  Salford,  Ma- 
chine-maker, for  certain  improvements  in 
machinery,  or  apparatus  for  preparing  and 
spinning  flax,  and  other  fibrous  substances. 
Petty  Bag  Office,  September  30,  1841. 

These  improvements  consist  in  the  applica- 
tion to  machines  upon  the  mule  principle — 
i.  e.  to  machines  now  in  use  for  spinning  the 
finest  numbers,  or  qualities  of  yarn  made 


from  cotton— of  the  draft  or  drawing  rollers, 
with  the  ordinary  gearing  hitherto  only 
used  in  the  throttle  frame. 

These  drawing  rollers  (the  arrangement, 
numbers,  or  diameters  of  which,  are  varied 
according  to  circumstances)  are  applied  to 
the  ordinary  roller  beam  of  the  mule :  and 
the  carriage,  with  the  spindles,  is  caused?tO 
recede  from  the  drawing  rollers  as  they  de- 
liver the  yarn.  When  a  certain  leugth  has  been 
delivered,  and  received  the  requisite  twist, 
the  carriage  is  forced  back  again,  at  the  same 
time  the  yarn  is  wound  upon  the  spindles  in 
the  form  of  a  cop. 

The  claim  is  to  the  application  of  the  draft 
rollers  to  the  machinery,  or  apparatus  called 
the  "  mule,"  so  as  to  constitute  a  new  spin- 
ning or  roving  machine  for  those  fibrous  sub- 
stances of  long  stable  or  fibre,  which  have 
hitherto  been  spun  either  by  hand,  or  upon 
the  throttle  principle ;  and  also  the  applica- 
tion of  the  same  to  machines  to  be  used  a3 
roving  frames, by  the  substitution  of  "  stretch- 
ing frames"  for  bobbin  and  fly  frames. 

John  Oram,  of  Chard,  Somersetshire, 
mechanist,  for  improved  machinery,  or  ap- 
paratus for  making  or  manufacturing  netted 
fabrics.    Petty  Bag  Office,  Sept.  30,  1841. 

This  improved  machinery  is  for  the  pro- 
duction of  netted  fabrics,  such  as  fishing 
nets,  as  well  as  ornamental  net  work  for 
ladies,  dresses ;  the  meshes  being  connected 
to  each  other  by  a  fast  tie,  or  knot  of  the 
kind  known  as  the  «  fishing-net  knot." 

The  machinery  is  mounted  upon  a  rect- 
angular frame,  and  contaius  two  series  of 
bolts  or  combs,  one  at  the  front,  the  other  at 
the  back,  upon  which  a  series  of  bobbins 
and  their  carriage  slide,  by  means  of  front 
and  back  pushers,  and  by  an  extra  row  of 
front  pushers  placed  above  the  first.  A  front 
and  back  catch  bar  is  provided,  to  draw  out 
the  carriages  wheu  the  action  of  the  pushers 
has  ceased,  and  the  front  of  the  machine  is 
furnished  with  a  row  of  points  for  taking  up 
the  work.  During  the  formation  of  the 
work,  the  slack  threads  are  taken  up  by  two 
series  of  extra  points  placed  at  the  back  of 
the  machine.  Four  series  of  hooks  stand 
vertically  along  the  centre  of  the  machine, 
which  act  in  pairs,  being  each  fixed  upon  a 
separate  bar.  The  bars  are  attached  to  lon- 
gitudinal bars,  by  which  they  are  raised  and 
depressed  in  pairs,  and  the  respective  series  are 
capable  of  being  slidden  to  and  fro,  by  mean 9 
of  springs  and  arms ;  which  motions  enable 
the  pair  of  hooks  to  take  hold  of  the  threads 
at  the  proper  time,  to  open  the  loops  and  to 
release  the  threads,  when  their  parts  of  the 
operation  are  completed.  The  knots  are 
formed  by  the  hooks  taking  hold  of  the 
threads,  drawing  them  down  severally  into 
the  form  of  loops,  and  distending  their  sides, 
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when  the  bobbins  pass  through  them  and 
complete  the  knot 

The  threads  being  carried  up  from  the  bob- 
bins, are  fastened  on  the  work  beam,  which 
is  mounted  in  a  frame,  moved  up  and  down 
by  suitable  mechanism,  so  as  to  tighten  the 
knots. 

The  claim  is  to  Bach  an  arrangement  of 
mechanism  as  shall  be  capable  of  moving  a 
series  of  bobbins,  so  as  to  pass  any  two 
threads  or  yarns  round,  or  between  one  an- 
other,  and  through  loops  formed  by  snch 
threads,  to  effect  a  fa6t  tie  or  knot,  of  the 
kind  described. 

WilliamEdwardNewton.ofChancery- 
lank,  Civil  Engineer, /"or  certain  improve- 
ments in  the  process,  mode,  or  method  of  making 
or  manufacturing  lime,  cement,  artificial  stone, 
and  such  other  compositions,  more  particularly 
applicable  for  working  under  water,  and  in  con- 
structing buildings  and  other  works  which  are 
exposed  to  damp.  (A  communication.)  Petty 
Bag  Office,  October  3,  1 84 1 . 

The  nature  of  these  improvements  are  suf- 
ficiently described  in  the  claims,  which  are  as 
follows  : 

1 .  To  the  application  of  certain  new  means, 
to  change  or  convert  all  descriptions  of  lime 
into  hydraulic  limes  and  cements,  or  such  as 
become  hard  under  water,  or  when  exposed 
in  damp  situations,  by  combining  those  limes 
and  cements  with  silica,  alumina,  and  the 
oxide  of  manganese  or  iron,  either  by  the  dry 
or  humid  methods. 

2.  To  the  manufacture  of  hard  artificial 
stones  from  chalk,  plaster,  and  all  porous 
stones  in  genera),  by  injecting  into  them,  or 
imbuing  them  with,  silica,  or  the  carbonates  of 
magnesia  or  lime,  by  auy  of  the  processes 
described  ;  or  by  causing  them,  by  virtue  of 
their  porosity,  to  absorb  either  melted  sul- 
phur, or  bituminous,  resinous,  or  fatty  mat- 
ters, properly  liquified  by  means  of  heat.* 

3.  To  the  employment  of  the  silicates  of 
potash  or  soda,  for  making  or  forming  a 
stony  plaster  or  coating  upon  a  variety  of 
substances,  thereby  preventing  iron  from  be- 
coming rusty  or  oxidized,  and  rendering  wood 
and  other  organic  matters  harder,  and  not 
liable  to  decay. 

James  Ogdrn,  of  Manchester,  Cot- 
ton Spinner,  and  Joseph  Grundy  Wool- 
ham,  ofManchester.Commission  Agent, 
for  certain  improvements  in  looms  for  wearing. 
Petty  Bng  Office,  October  3,  1  84 1 . 

These  improvements,  which  are  four  in 
number,  are  as  follows. 

Firstly,  in  forming  the  slay,  shuttle-race, 


*  The  hardening  of  plaster  and  oilier  porous 
bodies,  by  the  absorption  of  resinous  or  fatty  mat- 
ters, is  a  process  that  has  been  in  use  for  years ; 
this  part  of  the  patent,  therefore,  is  not  tenable. 


and  picker,  of  metal.  The  main  rail,  or 
shuttle-race  of  the  slay  is  of  angle  iron,  and 
supports  at  each  end  a  box,  or  chamber,  com- 
posed of  top  and  side  rails,  to  guide  the 
picker,  while  impelling  the  shuttle.  The 
picker  is  tipped  with  leather  where  it  meets 
the  point  of  the  shuttle,  and  has  an  opening 
formed  through  it  for  the  passage  of  the 
picking  levers  which  give  motion  to  it. 

Secondly,  in  altering  the  reed  to  vibrate 
upon  its  lower  rail,  leaving  its  top  rail  loose, 
instead  of  being  fixed  iu  the  usual  manner  io 
its  mounting.  By  this  means,  at  every  stroke 
of  the  slay,  the  cloth  pushes  the  top  rail  of 
the  reed  back  against  two  elbow  catches,  and 
lifting  their  lower  ends,  prevents  their  coming 
in  contact  with  a  notched  stop  piece;  but  in 
the  event  of  the  weft-thread  breaking,  or  the 
cloth  not  being  made,  the  reed  is  not  pushed 
back,  and  consequently  the  catches  strike  the 
stop -piece,  and  throw  the  loom  out  of  gear. 

Thirdly,  in  removing  the  cloth-beam, 
breast-beam,  and  temples,  and  substituting 
three  rollers,  which  are  placed  in  front  of  the 
reed.  The  cloth  passes  round  these  rollers, 
which  hold  and  distend  it,  and  by  their  con- 
tinuous rotary  motion  deliver  it  in  folds  into 
a  box  or  trough  beneath,  instead  of  being 
wound  on  a  roller  or  beam  as  usual. 

Fourthly,  in  placing  two  small  rollers  under 
the  yarn-beam,  against  which  they  are 
pressed  by  a  strong  spiral  spring,  and  as  the 
yarn-beam  decreases  in  diameter,  a  diminish- 
ing pressure  of  the  rollers  is  produced  by 
the  relaxation  r.f  the  spring.  The  yarns  or 
threads  are  thus  drawn  into  a  state  of  tension, 
and  the  slack  taken  up  by  the  revolution 
cf  two  eccentrics,  thereby  tightening  the 
shed  without  the  usual  backing  of  the  yarn- 
beam. 

John  George  Bodmer,  of  Manches- 
ter, Engineer,  for  certain  improvements  in 
the  construction  of  screwing  stocks,  taps,  and 
dies,  and  certain  other  tools,  or  apparatus,  or 
machinery  for  cutting  and  working  in  metals.— 
Petty  Bag  Office,  October  3,  1841. 

There  are  no  less  than  fourteen  different 
improvements  included  iu  this  comprehensive 
title,  which  are  briefly  as  follow. 

1.  An  improved  lathe  for  turning  cranks 
and  eccentric  work.  For  this  purpose  the 
face-plates  are  furnished  with  teeth  which  are 
driven  by  two  pinions  on  the  same  shaft,  and 
therefore  more  simultaneously.  There  are 
slide-catches,  and  sliding  centres  for  holding 
the  cranks  to  be  turned. 

2.  An  improved  apparatus  for  connecting 
and  disconnecting  lathes,  or  other  machinery 
from  the  main  gearing,  which  obviates  the 
inconvenience  attending  the  ordinary  appara- 
tus. 

3.  An  improved  universal  joint  for  con- 
necting shafts  together.   On  one  end  of  a 
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shaft  a  bash  is  formed,  and  turned  out  cylin- 
drically  at  its  outer  end,  and  spherically  at 
its  inner  end,  its  bottom  being  flat.  A  sphe- 
rical shoulder  on  the  other  shaft  exactly  fits 
the  concavity  in  the  bush,  and  is  held  in  its 
place  by  a  lid  screwed  to  the  bush.  Tbe  bash 
is  connected  to  tbe  latter  shaft  by  two  flat 
grooves  cut  in  the  shoulder,  (one  on  each 
side)  and  the  bottom  of  each  groove  follows 
a  circle  struck  from  tbe  same  centre  as  the 
spherical  shoulder  of  the  shaft.  Two  seg- 
ments work  in  these  grooves,  from  the  backs 
of  which  two  pins  project,  and  work  in  round 
holes  in  tbe  bush,  whereby  the  two  shafts 
are  connected,  and  turn  together. 

4.  A  tool  for  constructing  the  heads  of 
connecting-rods,  crank-rods,  &c,  upon  an 
improved  principle. 

5.  An  improved  screwing  stock,  and  tbe 
use  of  oscillating  dies,  in  one  modification 
thereof.  The  box  of  the  screw-stock,  (which 
may  be  of  iron  or  steel,)  has  a  guide  die 
"  recessed  "  and  keyed  in  one  end  of  it.  The 
vibrating  cutting  die  is  so  fixed  in  its  holder, 
as  to  accommodate  itself  to  the  inclination  of 
the  thread  when  it  begins  to  cut  on  tbe  sur- 
face. This  die  is  advanced  by  the  handle  of 
the  stock,  in  the  following  manner:— The 
end  of  the  handle  being  tapped,  enters  a  fe- 
male screw  formed  in  the  holder,  jast  behind 
the  cutting-die,  so  that  on  turning  it  round, 
its  end  will  press  against  the  die  and  push  it 
forward.  This  arrangement  may  be  employed 
to  move  the  guide  die,  instead  of  the  cutting 
die,  if  preferred.  The  bolder  of  the  cutting- 
die  is  recessed"  into  the  stock,  like  the 
guide-die,  having  enough  room  in  the  outer 
end  of  tbe  recess  to  allow  that  part  of  the 
cutting-die  which  would  drag  when  the 
stock  is  turned  in  tbe  opposite  direction,  to 
recede  out  of  the  thread,  so  as  to  clear  away 
tbe  particles  of  metal.  The  moment  the 
handles  are  pulled  by  tbe  workman,  tbe  die 
bites  on  tbe  side  which  is  moved  deepest  by 
the  pull,  and  more  out  of  cut  on  the  oppo- 
site side.  In  using  oscillating  cutting  dies, 
the  handles  or  set  screws  act  upon  two  dies, 
which  fit  tbe  interior  of  the  stock,  and  against 
the  faces  of  these  dies  the  two  cutting-dies 
slide  laterally;  these  dies  are  confined  be- 
tween two  plates  screwed  or  rivettcd  to  the 
stock  in  the  ordinary  way.  By  this  mean?, 
when  the  two  cutting-dies  are  tightened  up 
against  tbe  bolt  to  be  screwed,  tbey  recede 
in  a  direction  contrary  to  the  pull,  as  much 
as  the  space  between  the  dies  and  the  side  of 
the  stock  will  allow  ;  and  in  so  doing,  ope- 
rate as  before  described  with  reference  to  the 
vibrating  dies. 

6.  An  improved  convolute  tap,  which,  after 
being  nearly  finished  to  tbe  right  measure  in 
the  screwing- lathe,  is  brought  under  the  ope- 
ration of  mechanism  in  the  tap-cutting  lathe, 


by  which  the  tap  is  not  only  eased  in  a  con- 
volute form,  as  usually  done  by  hand,  but  tbe 
bottom  and  sides  of  the  thread  are  also  re- 
lieved, so  that  the  tap  cuts  its  way  through 
the  nut,  instead  of  being  merely  pressed 
through. 

7.  An  improved  tap- cutting  lathe. 

8.  An  apparatus  for  regulating  the  threads 
of  screws,  so  that  the  whole  length  of  the 
screw,  as  well  as  any  given  portion  of  it, 
agrees  exactly  with  tbe  corresponding  multi- 
ple of  its  pitch. 

9.  An  improved  slotting  machiue. 

10.  An  improved  double-drilling  machine. 

1 1.  Improved  self-acting  face-plates,  or 
chucks. 

12.  A  machine  for  planing  pieces,  the  form 
of  which  would  render  it  difficult  to  operate 
upon  them  by  the  ordinary  plauing  machines. 

13.  An  improved  method  of  giving  motion 
to  the  tables  of  planing  machines ;  and  also 
improved  starting  and  reversing  apparatus 
applied  to  such  machines. 

14.  An  improved  mandril  press,  drifting, 
and  punching  machine. 

William  LittellTizard,  of  Birming 
ham,  Brewer,  for  certain  improvements  in 
apparatus  for  brewing.     Enrolment  Office, 
October  5,  1841. 

These  improvements  relate,  first,  to  the 
mash-tub,  which  is  in  this  case  a  cylindrical 
vessel,  having  on  its  upper  edge  a  circular 
rack,  in  which  an  endless  screw  is  made  to 
work  by  the  following  contrivance.  A  bevel 
wheel  fixed  on  a  hollow  vertical  shaft  in  the 
centre  of  the  mash-tub  works  into  a  cor- 
responding wheel  on  a  horizontal  shaft,  at  the 
other  end  of  which  is  a  worm-wheel,  carried  by 
a  box  and  working  a  second  worm-wheel  at 
right  angles  to  the  horizontal  shaft.  Motion 
being  given  to  the  worm  from  a  steam-en- 
gine or  other  prime  mover,  its  rotation 
causes  a  cross-bar,  supported  by  anti-friction 
rollers  on  iron  standards,  to  revolve  horizon- 
tally round  the  centre  of  the  mash-tub.  To 
this  cross-bar,  an  "  attemperator''  is  fixed, 
consisting  of  a  frame  supporting  two  rows 
of  vertical  ziz-zag  pipes,  with  machinery  for 
giving  them  a  lateral  motion  to  and  from,  as 
well  as  around  tbe  centre  of  the  mash-tub. 
These  two  series  of  pipes  are  connected  by 
an  elastic  hose,  to  allow  tbe  parallel  bars, 
which  carry  each  series  to  approach  to,  and  re- 
cede from,  each  other  as  they  oscillate  round 
their  common  centre  in  a  contrary  direction, 
and  pass  and  repass  each  other.  All  being 
ready  for  mashing  up,  motion  is  commu- 
nicated to  tbe  "  attemperator*'  as  it  lies 
buried  in  tbe  mash,  which  reposes  on  the 
perforated  false  bottom  of  the  mash  tun. 
Hot  water,  or  steam,  is  led  through  the  zig- 
zag pipes  of  the  "  attemperator,"  its  heat 
and  velocity  being  so  regulated  as  to  main- 
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tain  the  mash  at  the  required  temperature 
for  any  length  of  time,  at  the  will  of  the 
brewer.  The  operation  of  mashing  having 
been  completed,  the  "  attemperator  is  re- 
moved, and  the  "  hystricon"  attached  to 
the  horizontal  cross-bar.  The  "  hystricon" 
consists  of  a  movable  apparatus  for  sparging 
the  mash  with  hot  water,  and  continually 
changing  the  surface  of  the  grains  so  as  to 
subject  the  whole  of  them  to  its  action  :  and 
a  belt  for  discharging  the  spent  grains  from 
the  mash-tun.  The  end  of  the  "  hystricon" 
is  attached  to  a  square  box  in  the  centre  of 
the  mash-tub,  as  well  as  to  the  cross-bar, 
and  revolves  with  it.  The  44  hystricoo"  and 
square  box  have  a  downward  motion  given 
to  them  by  a  screw,  placed  beneath  the  bot- 
tom of  the  mash-tub.  The  front  of  the 
"  hystricon"  travels  just  below  the  surface 
of  the  grains,  which,  as  it  revolves,  ascend 
the  inclined  iron  surface  of  the  conductor, 
and  pass  on  to  an  endless  web,  from  whence 
they  are  discharged  down  the  hollow  shaft, 
which  forms  the  centre  of  the  mash-tun. 
Immediately  behind  the  endless  web  there  is 
n  "  sparger,'*  or  hollow  pipe,  perforated 
with  small  holes,  through  which  jets  of  hot 
water  issue  on  to  the  fresh  surface  of  the 
mash,  and  wash  out  the  whole  of  the  sac- 
charine matter.  The  41  sparger"  is  followed 
by  an  44  agitator,"  or  44  porcupine,"  for  the 
purpose  of  disturbing  and  exposing  the  surface 
of  the  goods  to  the  action  of  the  44  sparger." 
This  44  agitator"  has  a  rotary  reciprocating 
motion  given  to  it  by  a  ram-wheel,  and  con- 
necting rod  moving  it  along  the  toothed  sur- 
face of  a  fixed  sector. 

The  second  improvement  relates  to  a  <(  hop 
converter,"  which  consists  of  two  perforated 
plates,  the  lower  one  being  situated  a  little 
way  from  the  bottom  of  the  under  back,  and 
the  other  a  short  distance  above  it.  The 
hops  are  placed  between  these  two  plates, 
and  before  the  wort  is  let  down  into  the  un- 
der back,  the  hops  are  saturated  with  water 
and  are  heated  by  means  of  a  steam  pipe,  so 
as  to  favour  the  extraction  of  the  virtue  of 
the  hops  by  the  wort  as  it  passes  through 
them  to  the  fermenting  tun. 

The  third  improvement  consists  of  a  44  sub- 
terraneous fermenting  room,"  sufficiently  deep 
to  possess  an  uniform  temperature  of  from 
45°  to  52°  ofFahr. ;  which  depth  in  Great 
Britain,  is  generally  not  less  than  70,  nor 
more  than  90  feet.  It  is  considered  desir- 
able that  such  room  should  be  supplied  with 
water  from  its  own  interior  surfaces,  and 
partitions  of  iron-plates  or  masonry,  are  em- 
ployed for  the  purpose  of  damming  up  such 
waters  to  nearly  the  height  of  the  fermenting 
tuns ;  any  superfluous  water,  as  well  as  the 
carbonic  acid  gas  being  carried  off  by  drains 
or  removed  by  pumping. 


The  worts  having  remained  a  proper  time 
on  the  cooling  floor,  are  admitted  into  the 
fermenting  vessel  by  a  refrigerating  pipe, 
which  passes  through  the  water  surrounding 
the  fermenting  vessels,  and  imparts  their  su- 
perfluous beat  thereto.  The  whole  of  the 
worts  being  pitched,  they  are  set  to  ferment 
(either  with  or  without  yeast)  at  a  tempera- 
ture corresponding  with  that  of  the  refrige- 
rating water.  The  fermenting  squares  may 
be  either  left  open,  or  closed  by  means  of 
covers,  the  ledges  of  which  are  so  deep  as 
to  enter  the  water  which  surrounds  the 
squares,  and  form  an  hydraulic  joint ;  a 
provision  which  may  be  necessary  under  cer- 
tain circumstances,  in  order  to  prevent  too 
great  an  absorption  of  oxygen,  or  an  extra- 
vagant evaporation  of  the  alcohol  and  other 
volatile  properties  of  the  fermented  worts. 
Any  waters  dripping  from  the  roof  of  tht 
cavern  are  led  off  by  a  metallic  shield  to  the 
sides.  When  the  worts  have  been  properly 
fermented,  cleansed,  and  fined,  they  are  drawn 
off  through  racking  taps  suitably  arranged 
for  that  purpose.  To  avoid  disturbing  the 
grounds,  or  lees  of  the  liquor,  the  tap  is 
furnished  with  a  racking  tube,  the  end  of 
which  floats  just  below  the  surface,  by  which 
means  the  finest  of  the  beer  is  racked  off 
without  formiog  any  current  in  its  body. 

The  fourth  improvement  consists  of  a  pe- 
culiarly constructed  lamp  for  lighting,  with- 
out heating,  the  fermenting  room ;  it  con- 
sists of  a  series  of  concentric  glass  cylinders 
through  which  a  current  of  water  passes,  and 
absorbs  the  heat  while  the  light  is  transmit- 
ted. The  tube  which  supplies  the  lamp  with 
air  passes  down  to  within  a  few  inches  of  the 
floor,  and  acts  as  a  safety  lamp,  by  indicat- 
ing the  rise  of  the  carbonic  acid  gas  in  the 
cavern. 

The  fifth  improvement  is  in  mills  for  crush- 
ing malt,  and  consists  in  the  employment  of 
a  spring  working  against  a  sliding  rod,  which 
keeps  the  carriage  of  the  smaller  roller  dote 
up  against  the  end  of  a  regulating  screw. 
The  rollers  are  thus  kept  at  a  certaia  dis- 
tance asunder,  but  in  the  event  of  any  hard 
foreign  body  getting  between  them,  they  gto 
way,  and  remain  uninjured.  In  another  ar- 
rangement, a  weight,  and  toggle  lever  is  cm* 
ployed  for  this  purpose  in  lieu  of  the  spring. 

Intending  Patentees  are  informed  that 
they  may  be  supplied  gratis  tcith  Printed  /*• 
st ructions,  containing  every  particular  *'cf*" 
sary  for  their  safe  guidance,  by  appHcatton 
(post-paid)  to  this  Office,  where  is  kept  the 
only  Complete  Registry  of  PatkntsEx* 
TANT  (from  1G17  to  the  present  time);  Pa- 
tents, both  British  and  Foreign,  solicit'*- 
Specifications  prepared  or  revised,  and  all  other 
Patent  business  transacted  with  economy  «« 
despatch. 
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STEAM  BOILER  ALARUM  AND  SAFKTT  GAUGE. 


Sir,— I  bee  leave  to  inclose  a  drawing 
and  description  of  a  new  plan  for  ob- 
viating explosions  in  boilers. 

It  is  well  known  that  these  accidents 
happen,  for  the  most  part,  from  the  sink- 
ing of  the  water  in  the  boiler  below  the 
right  level.  Accordingly,  I  have  adapt- 
ed a  signal  whistle  to  the  boiler,  which 
would  whistle  as  soon  as  the  water 
sunk  low  enough  to  occasion  real 
danger;  and  at  the  same  time,  by  my 
plan,  water  would  be  injected  into  the 
grate,  and  thereby  the  fire  extinguish- 
ed, or  much  lessened.  I  have  intro- 
duced also  a  different  system  of  safety 
valves,  and  an  indicator  (which  is  no- 
thing new)  as  shown  in  the  description. 

Hoping  you  will  consider  the  plan 
important  enough  to  insert  it  in  your 
valuable  Magazine  for  the  practical 
consideration  of  mechanics  and  engi- 
neers, 

I  remain,  Sir, 

Your  constant  reader, 

G.  F.  B. 

London,  October  6,  1841. 

Description  of  the  Engravings. 

A  is  a  steam-tight  box,  containing  a 
common  safety-valve,  loaded  to  tne 
maximum  pressure  of  steam,  with  an 
outlet  through  the  tube  C,  where  the 
steam  can  escape.  B  is  a  second  safety- 
valve  to  be  used  when  desired  to  work 
below  the  maximum  pressure.  The  in- 
dicator Q,  shows  the  level  of  the  water 


in  the  boiler,  and  is  attached  by  a  string 
to  the  hollow  copper  ball  D,  turning  in 
bearings  at  E.  P  is  a  second  ball, 
turning  on  bearings  at  G.  It  is  evi- 
dent, that  as  soon  as  the  water  sinks, 
the  passage  H  will  be  opened,  and 
the  steam  ascend  into  the  whistle  K, 
and  likewise  rush  along  the  tube  L, 
which  has  a  clack-valve  at  C,  opening  in 
the  direction  of  the  darts.  A  bent 
tube,  N  N,  joins  the  tube  L,  having  an 
opening  at  M,  and  close  to  it  a  com- 
mon clack-valve  playing  in  a  perpen- 
dicular direction ;  this  tube,  and  the 
tube  P  joining  it,  terminate  in  openings 
above  the  jrrate. 

The  action  of  the  mechanism  is  as 
follows:— The  water  entering  freely  at 
M,  will  fill  the  tubes  L  and  N  up  to  its 
own  level.  Suppose  now  the  level  of 
the  water  to  fall,  steam  will  enter  the 
tube  L,  and  some  6mall  part  will 
escape  through  the  whistle,  thereby 
giving  a  signal ;  the  greater  part  will 
rush  along  the  tube  L,  and  impel  the 
water  through  N  and  P  into  the  grate. 
The  clack-valve  at  M  will  shut,  and 
prevent  the  steam  from  escaping,  as 
likewise  the  one  at  C,  so  that  the  steam 
shall  not  be  able  to  return.  Thus  the 
fire  will  be  either  entirely  extinguished 
or  greatly  lessened. 

This  plan  is  more  particularly  adapt- 
ed to  high  pressure  boilers. 


PILBROW's  CONDENSING  CYLINDER  ENGINE,  MR.  PILBROW  IN  ANSWER  TO 

"A.M." 

the  present  practice,  and  to  determine 


"S."  AND 


Sir,— I  am  indebted  to  "  S."  for  the 
pains  he  has  taken  to  examine  the 
method  of  investigation,  and  amount 
of  saving  in  the  pamphlet,  but  I  regret 
that  he  passed  no  opinion  whether  the 
engine  itself  would  effect  the  object. 
I  could  get  no  information  of  the  pre- 
sent practice,  except  that  which  did 
not  bear  the  stamp  of  sufficient  autho- 
rity to  rely  upon  and  print ;  I  was 
compelled  to  go  to  a  certain,  though  an 
older  authority.  It  was  only  in  this 
wav  I  could  bring  the  subject  properly 
before  the  public,  to  induce  that  discus- 
sion I  have  publicly  sought,  to  obtain 
with  accuracy  the  best  performances, 
with  all  the  benefits  of  modern  im- 
provements. It  has  effected  my  object, 
and  I  am  now  able  correctly  to  dissect 


how  far  it  is  superior  to  the  older,  from 
a  comparison  with  engines  of  the  first 
quality. 

My  opportunities  of  inspection  have 
brought  me  to  the  conclusion,  that  in 
one  respect  rhere  has  been  some  im- 
provement on  Mr.  Watt's  practice, 
though  not  to  the  extent  supposed  by 
our  present  engineers.  This  improve- 
ment is  the  opening  of  the  eduction 
valve  previously  to  the  termination  of 
the  stroke,  by  which  the  engine  is 
somewhat  a  gainer,  namely,  by  dividing 
the  exhaustion  between  the  two  sides 
of  the  piston ;  and  to  get  the  maximum 
effect  of  this  arrangement  it  must  be 
exactly  divided.  This  will  give  more 
power  and  duty  than  if  the  exhaustion 
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was  wholly  carried  out  upon  one  side 
of  the  piston,  notwithstanding  there  is 
a  loss  by  throwing  away  the  steam  be- 
fore the  completion  of  the  stroke,  a 
loss  as  much  upon  the  one  side  as  the 
other.   Though  these  two  losses,  when 
added  together,  may  not  amount  to  so 
much  as  if  the  whole  time  was  taken 
from  one  side  of  the  piston,  the  object 
of  such  an  arrangement  is  merely  that 
the  vertex  of  the  crank's  action  (being 
the  slowest  of  the  pistons)  should 
divide  the  time  necessary  for  the  evac- 
uation of  the  cylinder,  and  thus  be  the 
gainer  of  the  double  advantage  in  the 
peculiar  situation  of  the  engine  at  that 
time.  By  this  practice,  when  properly 
managed,  I  do  consider  they  have  been 
the  gainers  of  from  half,  to  one  pound 
better  mean  exhaustion,  and  that  the 
best  engines  now,  when  working  under 
their  best  arrangement  in  this  respect, 
have  not  more  than  what  is  equal  to 
2 lbs  difference  between  the  extreme 
condenser  vacuum,  and  the  main  cylin- 
der exhaustion;  that  is  to  say,  they 
have  but  1  lb  upon  the  exhaustion  side, 
and  an  equal  loss  upon  the  other, 
whereas,  if  they  did  not  open  the 
eduction  valve  till  the  end  of  the  stroke, 
they  would  have  had  2£lbs,  or  3  tbs  dif- 
ference.  So  that  I  now  consider  that  I 
have  only  2  lbs  of  difference  to  save 
by  my  engine,  independent  of  the  better 
vacuum  that  I  can  procure  by  the  com- 
plete  evacuation  of  my  condenser  every 
naif  stroke,  at  the  very  lowest  amount- 
ing to  half-a-pound,  giving  me  2^1bs 
more  effective  power  upon  every  square 
inch  of  my  working  piston  from  the 
same  quantity  of  steam.   But  at  the 
same  time,  when  this  extra  quantity 
of  power  is  not  wanted,  by  carrying  out 
the  expansive  principle  to  lessen  it,  I 
shall  increase  the  duty  in  a  much 
greater  proportion. 

Independently  of  this  saving,  the  speed 
of  my  piston  may  be  increased  without 
any  loss,  to  400  feet  per  minute,  thus 
diminishing  weight,  and  saving  first 
cost  of  the  engine. 

From  the  best  authorities  I  find  that 
the  Great  Western'*  engines,  which 
"  S."  speaks  of,  when  working  at  600- 
horse  power,  (actual,)  consume  about 
4ilbs  of  coals  per  horse  power  per  hour, 
which  is  lifting,  in  the  Cornish  phrase- 
ology, about  41,000,000  for  a  bushel  of 
coals  of  94Jbs  j  now  this  is  only  one 


third  of  the  duty  of  the  best  Cornish 
lifting  engines.  What  can  account  for 
the  whole  of  this  difference  P 

Upon  that  part  of  my  paper  respect- 
ing the  compression  of  steam  in  the 
Cornish  engines,  "  S. "  questions 
whether  the  pump-rods  are  of  suffi- 
cient weight  to  balance  the  water,  with 
or  without  weights.  This  does  not 
affect  the  question.  The  engines  re- 
ferred to  by  Mr.  Parkes  and  myself  are 
those  whose  pumping  stroke  is  effected 
by  the  weight  of  the  pump-rods  in 
"  bob,"  therefore  it  seems  clear  that 
these  rods,  &c,  must  be  equal  to  over- 
come the  friction  of  engine  and  pumps, 
the  weight  of  the  column  of  water,  &c. 
If  so,  I  have  said  that  when  once  in 
motion  they  would  acquire  a  certain 
momentum,  and,  unless  by  some  means 
brought  gradually  to  rest,  would  strike 
the  top  of  the  cylinder,  or  else- 
where, to  the  injury  of  the  machine. 
I  merely  meant  to  show  that  it  is  possi- 
ble to  shut  in  steam,  as  a  cushion  to 
bring  the  piston  to  rest,  in  such  manner 
that,  in  some  cases,  it  would  be  so  com- 
pressed by  the  momentum  as  to  exclude 
any  possibility  of  percussive  action  by 
the  next  incoming  steam.  Such  I  know 
to  have  been  the  case  to  a  considerable 
extent  in  some  engines  I  have  seen; 
but  when  it  was  so  to  any  amount,  the 
piston  did  not  stop  at  the  top  of  its 
stroke,  but  returned  directly,  and  stop- 
ped at  the  bottom.  I  do  not  think  that 
all  the  fifty-one  engines  have  the  pause 
at  the  top,  as  suggested  by  "  S."  Some 
do  not  pause  at  top  at  all;  but  all  those 
engines  that  have  done  the  greatest 
duty,  when  doing  that  duty,  did  pause 
at  top ;  and  when  they  work  quicker, 
and  consequently  do  not  pause  so  long, 
or  not  at  all,  their  duty  suffers  imme- 
diately in  proportion. 

I  find  "  S."  had  founded  his  calcula- 
tions in  his  former  paper  upon  17*75, 
which  is  taking  our  barometer  at  much 
above  its  average  state.  I  had  not 
done  so,  and  did  not  notice  that  "  S." 
had,  when  I  said  I  thought  he  had 
given  too  high  a  mean.  I  had  con- 
sidered it  at  17*5,  taking  the  barometer 
at  14*5Ibs  =  29*67  inches  of  mercury, 
about  an  average  state  for  us.  His 
mode  of  calculation  is  sufficiently  cor- 
rect for  all  practical  purposes. 

I  cannot  agree  with"  S."  in  adding 
$tt>  to  my  vapour  in  the  condensing 
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cylinder,  for  my  cylinder  will  not  be 
warmer,  or  so  warm  as  the  condenser 
of  a  marine  engine,  as  it  will  be  sur- 
rounded with  cold  water,  and  if  it  were, 
it  would  have  only  vapour  of  the  elas- 
ticity due  to  the  temperature  of  the 
water  lying  in  it,  which  would  be 
93°=|tb  altogether,  instead  of,  as  "S." 
says,  1  +f  =  l|lbs. 

At  the  same  time  I  will  admit  that 
"  S."  has,  perhaps,  given  me  more  than 
I  may  find  in  the  4nSs,  so  that  his  con- 
elusion  may  not  be  far  from  the  truth. 

I  beg  also  to  thank  "  A.  M."  for  his 
diagrams,  which  may  be  valuable  to 
me.  Will  he  oblige  me  with  the  fol- 
lowing data,  the  first  in  particular,  for 
at  present  both  are  useless. 

The  consumption  of  fuel  per  horse 
power  per  hour—the  steam  pressure- 
when  cut  off— the  height  of  the  baro- 
meter— the  mean  and  extreme  state  of 
the  condenser  vacuum  as  shown  by 
the  gauge  at  the  time— the  tempera- 
ture of  the  condensement— the  num- 
ber of  feet  the  piston  was  travelling 
per  minute,  and  the  mean  steam  pres- 
sure as  shown  by  the  indicator  upon 
the  same  card  as  the  exhaustion  was 
taken  from. 

The  second  diagram,  and  all  dia- 
grams should  be  accompanied  with  the 
same  particulars, or  they  can  be  no  guide 
for  science  to  determine  from.  If  not 
noted  by  "  A.  M."  he  will  perhaps  be 
good  enough  to  take  others  in  this 
way.  No.  2  allows  me  sufficient  gain, 
to  make  my  engine  valuable,  there- 
fore I  will  not  touch  upon  that  at 
present,  but  am,  Sir, 

Yours  respectfully, 

James  Pilbrow. 

Tottenham  Green,  October  II,  1841. 


PADDLE-WHEELS  AND  SCREW  PRO- 
PELLERS. 

Sir,— Some  time  since  there  was  a 
long  controversy  carried  on  in  your 
Magazine,  on  the  comparative  merits 
of  the  paddle-wheel  and  screw  pro- 
peller, and,  as  the  question  was  never 
satisfactorily  settled,  allow  me  to  sug- 
gest a  method  which  would  probably 
satisfy  all  parties.  Let  any  two  boats 
be  taken,  one  with  the  paddle-wheel, 
and  the  other  with  the  screw.  Let  each 
engine  make  1,000  strokes,  and  the 
distance  be  measured — this  would  be 


their  actual  duty.  Calculate  how  far 
the  wheel  would  have  travelled  had  it 
been  rolled  along  a  solid  body,  and 
how  far  the  screw  would  have  gone 
had  it  been  screwed  through  a  solid 
body — and  this  would  be  the  calculated 
duty.  Then  the  differences  of  their 
calculated  and  actual  duty  would  give 
the  comparative  merit  of  each. 
I  am,  Sir,  your  obedient  servant, 

D.J. 

October  4, 1841. 


LIFE  AND  LABOURS  OF  TELFORD. 
NO.  XI. 

[Continued  from  vol.  xxxir,  page  439.] 

The  Nene  Outfall,  and  Worth  Level 
Drainage. 

In  the  more  advanced  period  of  his 

f>rofessional  career,  Telford  was  activc- 
y  employed  in  improving  the  drainage 
of  the  immense  fens  on  the  eastern 
coast  of  England,  an  undertaking  which 
from  its  extent,  and  the  effects  pro- 
duced, may  be  looked  upon  as  of  nation- 
al importance.  The  whole  district  of 
the  fens,  reckoning  from  Cambridge  on 
the  south,  to  a  line  drawn  from  Lin- 
coin  to  Wainfleet  on  the  north,  is  not 
less  than  sixty  miles  in  length,  by  from 
twenty  to  thirty  in  breadth,  occupying 
an  area  of  five  hundred  and  thirty 
square  miles,  or  three  hundred  and 
forty  thousand  acres ;  but  the  opera- 
tions conducted  by  Telford  were  chiefly 
designed  for  the  amelioration  of  the 
more  northerly  division  of  this  large 
and  naturally  fertile  tract  of  country. 

The  new  outfall  for  the  waters  of  the 
river  Nene  was  originally  projected,  in 
18M,  by  the  late  Mr.  John  Hennie,  and 
executed  under  the  joint  superintend- 
ence of  himself  and  Telford  j  but  the  plan 
for  the  drainage  of  the  "North  Level" 
was  due  entirely  to  the  latter.  The  works 
of  both  were  carried  on  simultaneously 
— so  complete  was  the  confidence  of  Tel- 
ford in  the  ultimate  perfect  success  of 
the  plan  for  the  new  outfall,  though 
less  practical  engineers  were  full  of 
doubt  as  to  the  result  of  a  scheme  which 
was  then  perfectly  novel,  and  in  no  lo- 
cality more  so  than  in  the  district  of 
the  fens,  where,  reasoning  a  priori,  the 
arts  of  drainage  should  be  best  under- 
stood. His  confidence,  however,  ap- 
peared to  have  been  well  founded.  The 
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river  Nene  now  reaches  the  sea  by  a 
direct  channel,  over  which  a  convenient 
bridge,  connected  with  a  good  line  of 
road,  effects  an  always  practicable 
communication  between  the  counties 
of  Norfolk  and  Lincoln,  or,  it  may  be 
said,  between  the  eastern  peninsula  of 
England,  and  the  whole  of  the  midland 
counties.  Previously,  the  only  mode 
of  transit  was  by  boats,  across  a  wide 
and  dangerous  estuary,  passable  only  at 
certain  times  of  the  tide,  and  then  at 
the  utmost  peril  to  life  and  property, 
in  token  of  wnich  it  may  be  remembered 
that  it  was  on  this  very  spot  King  John 
sustained  that  heavy  loss  of  all  his 
cherished  treasures,  which,  according 
to  most  historians,  shortly  after  brought 
him  to  his  death-bed.  Similar,  and 
even  worse  disasters  have  been  com- 
mon up  to  our  own  days,  but  now  the 
passage  is  as  safe  and  easy  as  the 
crossing  of  London  Bridge.  Besides 
this  advantage,  the  improvement  has 
enabled  the  land  owners  to  embank 
1,500  acres  of  land  from  the  sea,  all  of 
which  now  bear  luxuriant  crops  of 
grain;  while  2,000  acres  more  are  al- 
ready fit  for  enclosure,  and  400  more 
rapidly  becoming  so. 

Nor  are  the  effects  on  the  navigation 
of  the  river  less  beneficial.  There  is 
now  a  safe  and  daily  communication 
between  Wisbeach  and  the  sea,  at  all 
times  of  tide  and  in  all  weathers,  in 
place  of  the  old  and  peculiarly  tedious 
navigation,  which  was  practicable  only 
at  spring  tides,  and  with  a  fair  wind, 
and  then  only  for  vessels  of  60  tons. 
Ships  of  400  tons  now  reach  Sutton 
Wash  at  spring  tides,  and  might  even 
get  up  to  Wisbeach  itself,  but  for  want 
of  the  comparatively  trifling  further 
improvements,  which  would  suffice  to 
make  that  town  the  emporium  of  Cam- 
bridge, Norfolk,  and  Lincoln  shires; 
as  it  is,  its  trade,  which  before  the  new 
outfall  amounted  to  50,000  tons,  has, 
since  its  opening,  more  than  doubled, 
having  reached  to  108,000  tons  per 
annum. 

But  the  most  important  result  of  all 
is,  that  the  water  in  the  new  channel 
ebbs  10  feet  lower  than  it  did  in  the 
old  one,  immediately  opposite  to  the 
Soujh  Holland  and  North  Level 
sluices,  which  are  the  outlets  for  the 
drainage  of  no  less  than  a  hundred 
thousand  acres  of  fen   land,  lying 


between  the  rivers  Nene  and  Welland. 
The  consequences  of  this  simple  fact, 
unimportant  as  it  might  he  in  a  less 
level  country,  are,  that  the  means  of 
natural  and  unassisted  drainage  are 
afforded  to  immense  tracts  of  flat  and 
fertile  land,  which,  under  the  old  sys- 
tem, were  obliged  to  be  cleared  of  their 
water  by  a  most  complicated,  ineffect- 
ive, and  highly  expensive  arrange- 
ment  of  windmills,  and  (of  late  years) 
steam-engines.  In  nothing,  perhaps, 
did  the  genius  of  Telford  shine  more 
brightly  than  in  the  complete  revolu- 
tion he  effected  in  the  whole  system  of 
fen  drainage;  and  probably  few  of  the 
stupendous  works  he  superintended, 
will  be  found  in  the  end  to  have  been 
productive  of  greater  national  and  in- 
dividual benefit  than  those  he  carried 
into  effect  in  the  Norlh  Bedford  Level. 

In  cutting  an  artificial  canal,  the  en- 
gineer has  every  thing,  as  it  were, 
within  his  own  control ;  the  means  of 
overcoming  his  difficulties  are  before 
his  eyes,  and,  with  the  aid  of  labour, 
within  his  reach.  It  is  widely  differ- 
ent in  the  case  of  natural  rivers,  and 
the  subject,  interesting  as  it  is,  has 
been  strangely  neglected  until  a  very 
recent  period.  The  reports  of  Smea- 
ton  and  others,  within  even  twenty 
years'  date,  show,  that  in  such  cases  as 
that  of  the  Nene,  it  was  always  recom- 
mended so  to  arrange  the  sluices  as  to 
shut  out  the  waters  of  the  sea,  and 
prevent  the  tide  from  entering.  So  far 
all  was  well,  but  it  seems  to  have  been 
forgotten  that  while  the  sea  was  kept 
out,  the  land  waters  were  also  kept  in, 
and  thus  the  general  level  of  the  chan- 
nel kept  permanently  higher.  The 
error,  in  all  probability,  arose  from 
the  fact,  that  Dutch  engineers  have, 
generally,  in  past  times,  been  employed 
in  the  drainage  of  the  fens,  as  having 
had,  beyond  all  contradiction,  the 
largest  experience  in  this  line  of  any 
people  on  the  face  of  the  earth.  Ver- 
muyden  and  his  companions  naturally 
enough  employed  the  same  means  which 
had  been  found  effectual  in  their  own 
country,  and  accordingly  dammed  up 
the  mouths  of  every  outfall  with  im- 
mense sluices  to  exclude  the  tide. 
This  plan  answers  exceedingly  well  in 
Holland,  where  the  rivers  are  no  more 
than  large  drains,  to  takeoff  the  surface 
water  from  their  own  localities  alone, 
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but  it  unfortunately  happens  that  the  flat 
lands  of  Lincolnshire,  and  the  other  fen 
counties  receive  the  drainage,  not  of  their 
own  surfaces  only,  but  of  nine  or  ten 
of  the  adjoining  more  happily  situated 
upland  counties.  The  rivers  from  thence 
pour  down,  especially  at  some  seasons, 
an  immense  body  of  fresh  water,  which 
must  necessarily  find  its  way  to  the 
sea  through  the  dead  level  of  the  fens ; 
and  to  this  circumstance  is  owing  the 
comparative  failure  of  the  ingenious 
Dutchmen.    Their  whole  thoughts 
were  bent  on  keeping  out  their  only 
enemy  at  home,  the  sea,  while  it  was, 
in  fact,  equally  necessary  to  provide 
for  the  escape  of  the  landward  waters 
also,  and  thus  the  erection  of  sluices  at 
the  mouths  of  our  rivers,  proved  infe- 
rior in  absurdity  only  to  the  famous 
Dutch  blunder  of  surrounding  the  capi- 
tal of  Java  with  canals,  in  the  fashion 
of  Amsterdam,  in  spite  of  the  trifling 
difference  of  climate,  a  measure  which 
places  Batavia,  in  point  of  health,  on 
a  level  with  Sierra  Leone. 

Error  is  inveterate,  and  it  is  only 
within  a  very  few  years  that  we  have 
begun  to  rid  ourselves  of  the  conse- 
quences of  the  Dutchmen's  too  faithful 
adherence  to  the  good  old  method, 
chiefly  through  the  exertions  of  Rennie 
and  Telford,  especially  the  latter.  The 
method  employed  (every  thing  else 
being  prepared  accordingly)  was  simply 
to  remove,  totally  and  entirely,  the 
obstructions  placed  at  the  mouth  of  the 
Nene,  and  thus  to  give  free  egress  to  the 
fresh  waters,  and  free  ingress  to  the 
tidal  waters  of  the  sea,  guarding  against 
the  risk  of  inundation  by  raising  the 
banks  of  the  river  to  a  sufficient  distance 
inland.    Besides  this,  the  course  of 
the  river,  formerly  excessively  tortuous, 
was  made  as  straight  as  possible,  so  as 
to  lose  no  advantage  of  "  downfall." 
Three  inches  fall  in  a  mile  will  cause 
water  to  move  slowly ;  4  inches  will 
be  sufficient  for  ordinary  drainage  pur- 
poses, so  that  if  the  sill  (or  threshold) 
of  a  sluice  be  but  one  yard  higher  than 
is  necessary,  it  will  prevent  the  drain- 
age of  a  tract  of  country  for  twelve 
miles  above  it.   On  the  same  principle, 
if  an  outlet,  obstructed  by  the  caprice 
of  the  winds  and  tides,  shall  double 
its  strength  by  creeping  through  a 
crooked  channel,  a  3  inch  fall  may 
become  equivalent  to  1  inch  only, 


which  is  entirely  inefficient  for  every 
purpose.  This  very  state  of  things 
was  the  actual  effect  of  the  measures 
the  Dutch  engineers  hit  upon,  the 
result  being,  as  we  have  seen,  that  the 
•ills  of  the  sluices  were  absolutely 
no  less  than  10  feet  above  the  level 
of  the  natural  drainage,  thus  com* 
pelling  thousands  of  acres  to  be 
freed  of  their  water  by  artificial 
means  at  an  enormons  expense,  for 
which  there  was  no  necessity.  The 
fens  were,  moreover,  subject  to  ruinous 
inundations  whenever  an  unusual  fall 
of  rain  in  the  upland  country  sent  an 
unlooked  for  flood  of  water  to  find  its 
slow  way  out  to  sea  through  the  elabo- 
rate artificial  obstructions,  in  its  course 
carrying  with  it  no  small  portion  of 
the  crops  and  flocks  of  the  unfortunate 
dwellers  in  the  "  level." 

All  this  is  now  changed.  The  straight- 
ness  of  the  river's  course  insures  no 
loss  of  downfall,  and  the  water  both 
from  land  and  sea,  is  turned  to  account 
most  efficiently  as  a  scourer  and  deep- 
ener  of  the  river's  bed.    The  Nene 
has,  in  fact,  been  compelled  to  become 
the  excavator  of  its  own  channel,  and 
has  done  its  work  to  admiration.  The 
operation  was  to  be  seen  rapidly  going 
on  in  the  summer  and  autumn  of  1830, 
when,  all  the  preparations  being  com- 
plete, the  river  was  turned  into  the  new 
course  prepared  for  it.   With  a  view  to 
this,  the  old  channel  was  dammed  up 
in  July  of  that  year,  and  the  water 
turned  into  the  new  one.    So  great  was 
the  effect,  that  the  hitherto  slow  and 
placid  stream  became  a  rapid  and  im- 
petuous torrent,  carrying  away  the 
sand,  where  it  met  the  sea,  to  the  depth 
of  four  feet  below  its  bottom.  By  a 
law  of  nature  this  excavation  will  re- 
cede further  and  further  inland,  till  the 
bed  of  the  river  shall  have  a  regular 
fall  throughout,  and  when  that  shall 
have  taken  place,  Wisbeach  will  be  ac- 
cessible to  ships  of  the  largest  burden; 
at  present,  however,  these  go  no  higher 
than  Sutton  Wash,  (where  the  bridge 
crosses,)  at  which  place  docks  and  ware- 
houses have  already  made  their  appear- 
ance, and  form  the  nucleus  of  what,  in 
all  probability,  will  become  an  import- 
ant harbour.   Above  this  point  there 
are  from  180,000,  to  200,000  acres  of 
fen  land,  which,  in  a  few  years,  will  re- 
tain nothing  of  their  ancient  nature, 
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except  exuberant  fertility,*  and  this, 
without  the  assistance  of  the  cumber- 
some and  costly  mass  ©f  windmills,  and 
other  machinery,  which  the  old  system 
required  to  effect  a  very  distant  assimi- 
lation to  their  present  state. 

Telford  could  not  reflect  without 
complacency  on  the  success  of  his  ex- 
ertions in  the  drainage  of  the  North 
Level,  by  which  he  recalled  into  being 
a  natural  outfall,  which  had  not  only 
been  neglected,  but  impeded  for  many 
generations  by  a  labyrinth  of  drains 
and  sluices,  the  expense  of  maintaining 
which,  more  than  any  experienced  util- 
ity, served  to  persuade  the  fen  proprie- 
tors that  they  were  essential,  instead  of 
detrimental  to  the  object  they  were  un- 
doubtedly intended  to  promote.  The 
errors  of  the  old  engineers  are  now 
happily  exploded,  and  there  is  no  dan- 
ger of  their  being  revived.  The  effects 
of  the  recent  improvements  on  the 
pecuniary  prospects  of  the  landowners 
concerned  are  too  decided  to  permit 
any  fear  of  this,  and  now  that  they  have 
got  rid  of  their  old  incubus,  without 
any  fatal  ^consequences,  they  are  not 
likely  to  let  themselves  be  sluice-ridden 
again.  If  it  be  true,  as  is  asserted, 
that  one  great  proprietor  estimated  his 
6hare  or  the  expenses,  altogether 
£650,000,  at  £100,000,  and  his  ulti- 
mate profits  at  iust  double  the  sum, 
or  200  per  cent,  there  need  be  no  won- 
der that  the  operations  of  Rennie  and 
Telford,  looked  upon  at  first  with  dis- 
trust and  dislike,  have  placed  their 
names  at  the  summit  of  popularity  in 
the  great  district  of  the  fens. 

Improvement  is,  in  fact,  still  rapidly 
progressing  in  the  same  direction. 
More  and  more  land  continues  to  be 
reclaimed,  and  the  outfalls  of  the  other 
rivers  will  doubtless  receive  all  the 
improvement  of  which  they  are  suscep- 
tible. So  enlarged  have  the  minds 
of  the  dwellers  of  the  low  lands  be- 
come by  the  magnitude  of  the  opera- 
tions they  have  witnessed,  that  a 
scheme  was  a  short  time  ago  on  foot, 
for  adding  by  embankment  a  surface  of 
100,000  acres  to  the  soil  of  Britain,  and 
erecting  it  into  a  new  shire,  by  the  very 
hadly  chosen  title  of  "  Victoria  Coun- 
ty*" This  speculation  has,  however, 
fallen  to  the  ground ;  it  always  partook 
too  much  of  a  Stock  Exchange  character, 
and  its  being  under  the  presidency  of 
a  nobleman  well  known  on  the  turf,  did 
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net  add  to  the  solidity  of  its  character. 
Should  the  idea  be  revived,  it  might, 
perhaps,  be  as  well  for  the  share- 
holders  to  display  their  respect  for  the 
memory  of  the  man  who  demonstrated 
the  reality  and  practicability  of  the  way 
to  wealth  which  lay  before  them.  Few 
names  could  be  selected  more  appro- 
priate or  better  sounding  than  that  of 

THE  COUNTY  OP  TeLPORD. 


ON  THE  EVAPORATIVE"  POWERS  OP 
BOILERS. 

Mr.  C.  W.  Williams,  to  whose  plans 
for  the  prevention  of  smoke  we  nave 
of  late  so  frequently  had  occasion 
to  refer  with  approbation,  read  last 
week  a  paper  at  the  Polytechnic  So- 
ciety of  Liverpool,  on  increasing  the 
evaporative  powers  of  boilers,  in  which 
he  successfully  illustrated  a  mode,  not 
hitherto  practised,  of  effecting  this  ob- 
ject, but  from  which,  it  appears,  very 
extraordinary  results  may  be  obtained. 
The  following  is  an  outline,  with  which 
we  have  been  favoured,  of  this  valuable 
communication : — 

Mr.  Williams  observed,  that  in  con- 
sidering the  use  of  fuel,  there  are  two 
leading  divisions  under  which  the  sub- 
ject should  be  examined,  and  which, 
though  unhappilv  confounded,  should 
also  be  kept  distinct.  First,  that  which 
regards  the  generation  of  heat ;  and, 
secondly,  its  judicious  applicat ion  —  the 
former  being  a  chemical  question ;  the 
latter,  a  mechanical  one.  As  regards 
the  generation  of  heat  from  fuel,  we 
have  to  examine  its  several  constituents, 
and  the  nature  and  properties  of  each — • 
their  respective  chemical  affinities— and 
the  whole  range  of  conditions  under 
which  they  combine  with  the  oxygen 
from  the  air  in  the  process  of  combus- 
tion ;  these  are  all  chemical  conside- 
rations. In  the  application,  however, 
of  the  heat  so  obtained,  and  the  render- 
ing it  available  for  practical  purposes, 
our  attention  should  be  directed  to  a 
very  different  class  of  objects.  In  this 
we  are  called  on  to  examine  the  several 
modes  by  which  heat  may  be  commu- 
nicated to  bodies — the  nature  of  those 
bodies,  as  regards  their  susceptibilities 
of  receiving  and  transmitting  it — the 
construction  and  size  of  the  vessels  in 
which  the  operation  of  transmission  is 
effected,  and  their  most  judicious  ar- 
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rangement;  the  object  being  to  effect 
this  transmission  of  heat  to  the  water 
inside  a  boiler,  in  the  largest  quantity — 
in  the  shortest  time,  and  in  the  smallest 
space:  in  a  word,  how  best  to  increase 
their  evaporative  power. 

For  these  purposes  heat  must  be  con- 
sidered in  two  distinct  points  of  view, 
namely,  in  connection  with  solid  matter, 
and  as  distinct  from  it;  a  division  which 
leads  us  directly  to  the  two  recognised 
modes  for  effecting  its  communication  : 
viz.,  by  radiation,  and  by  conduction. 
If  the  hand  be  presented,within  a  given 
distance,  to  a  heated  body,  it  directly 
receives  a  portion  of  heat  from  the  lat- 
ter. This  is  by  radiation,  or  the  power 
which  heat  possesses  of  passing  from 
one  body  to  another,  without  their 
being  in  contact.  But  if  the  hand  be 
brought  into  contact  with  a  heated 
body,  as  a  plate  of  iron,  a  much  greater 
degree  of  heat  will  be  received,  arising 
from  the  faculty  which  bodies  possess 
of  transmitting  tieat  through  their  fibres 
or  solid  parts.  This  is  called  conduc- 
tion. In  the  construction  of  boilers 
and  furnaces,  both  these  modes  of  com- 
munication are  brought  into  action ; 
and  it  becomes  a  question  of  great  im- 
portance, whether  we  avail  ourselves 
of  either,  or  both,  to  the  greatest  pos- 
sible extent.  The  illustrations  pre- 
sented by  Mr.  W.  went  to  prove  that 
this  is  not  the  case. 

With  respect  to  radiation,  the  sphere 
of  its  influence  is  necessarily  confined 
to  the  immediate  vicinity  of  the  furnace; 
the  rays  of  heat,  like  those  of  light, 
passing  only  in  straight  lines,  as  radii, 
from  any  given  centre.  With  respect 
to  conduction,  however,  there  are  other 
considerations  which  demand  attention, 
as  on  these  will  be  found  to  depend  the 
means  of  effecting  a  practical  improve- 
ment in  boilers. 

If  a  thermometer  be  held  near  to  the 
flame  of  a  candle,  it  at  once  indicates 
an  accession  of  heat  by  the  force  of 
radiation :  but  if  held,  even  at  a  con- 
siderable distance,  above  the  flame,  it 
then  receives  heat  from  a  different 
cause.  In  this  case,  the  heat  is  carried 
by  the  gases  which  are  the  products  of 
combustion  to  the  thermometer,  when 
it  is  passed  through  the  glass  by  the 
faculty  of  conduction.  Here  we  see 
that  the  matter  of  heat,  though  it  can 
be  radiated  in  direct  lines  alone,  may 
yet  be  carried  in  any  direction,  and  to 


a  great  distance;  and  to  this  is  attri- 
butable the  efficiency  of  all  parts  of  a 
boiler  apart  from  the  furnace  in  which 
the  heat  is  generated.  Thus  we  are 
led  to  distinguish  between  the  car- 
rying power  of  the  gaseous  matter 
passing  along  the  flues,  and  the  con- 
ducting power  of  the  metallic  plates 
forming  those  flues.  By  the  former, 
the  heat  is  conveyed  and  distributed 
along  the  entire  surface  of  the  plates ; 
and  by  the  lattef.it  is  conducted  through 
those  plates  to  the  water,  by  which  it 
is  to  be  absorbed. 

Much  might  here  be  said  respecting 
this  carrying  power,  and  the  necessity 
for  distinguishing  it  from  the  power  of 
transmitting  or  surrendering  it  up  to 
other  bodies:  for  it  does  not  follow 
that  the  best  carrier  is  the  best  trans- 
mitter. In  many  respects,  indeed,  these 
qualities  are  directly  opposed :  as  for 
instance,  in  atmospheric  air  and  steam : 
both  are  excellent  carriers  of  heat, 
while  their  transmitting  power,  01  the 
facility  with  which  they  surrender  it, 
are  essentially  different.  It  becomes 
then  a  question  of  deep  interest  how 
far  the  bodies  we  employ  may  not 
carry  the  heat  too  well,  by  carrying  it 
too  far :  and,  in  fact,  carrying  it  a//o- 
g ether  away  by  the  chimney  shaft. 

In  an  elaborate  paper  presented  to 
the  Society  of  Arts  for  Scotland,  by  the 
President,  Doctor  Fyfe,  the  distinc- 
tions here  drawn,  and  the  effect  of  this 
excess  in  the  carrying  power  of  the 
gaseous  products  of  combustion  seem 
to  have  been  wholly  overlooked;  hence 
the  learned  President  has  been  led  to 
results  essentially  erroneous.  This 
paper  was,  "  On  the  Evaporative  Power 
of  different  kinds  of  Coal;"  but  ne- 
glecting to  take  any  account  of  the 
quantities  of  heat  or  heating  matter  so 
carried  away  and  lost,  Dr.  Fyfe  comes 
to  the  conclusion  that,  not  only  does 
the  evaporative  power  of  the  several 
kinds  of  fuel  employed  bear  a  ratio  to 
the  proportion  of  "  the  fixed  carbon" 
they  contain,  but  adds,  that  "  it  would 
appear  to  be  almost  in  the  exact  ratio 
of  its  quantity  in  each."  To  this  con- 
clusion, Mr.  Williams  observed,  that 
he  respectfully,  but  most  decidedly 
demurred,  adding,  that  he  considered 
it  not  only  a  dangerous  enunciation, 
coming  from  60  high  an  authority,  but, 
both  practically  and  chemically  erro- 
neous,  To  prevent  the  evil  which  pre- 
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vails  to  a  mischievous  extent  in  almost 
all  our  boilers,  arising  from  the  great 
loss  of  heat  so  carried  away,  and  the 
disproportion  between  this  carrying 
power  of  the  gases,  and  the  absorbing 
and  conducting  power  of  boilers,  was 
the  object  of  the  present  communi- 
cation. 

Hitherto,  in  the  construction  of  boil- 
ers, attention  has  been  exclusively 
given  to  the  extending  their  flues,  with 
the  view  of  presenting  a  larger  absorb- 
ing surface  of  plate  to  the  action  of  the 
heat,  and  calculating  the  transmitting 
power  by  the  number  of  superficial 
feet  so  presented.  We  seem  in  this  to 
have  wnolly  overlooked  the  practica- 
bility of  increasing  the  receiving  and 
conducting  power  of  any  given  super- 
ficial area  of  these  metallic  plates. 
There  is,  however,  a  modification  of 
this  principle  of  conduction,  which  is 
well  entitled  to  consideration,  and  it 
appears  strange,  that  we  have  so  long 
neglected  the  powerful  aid  which  it 
affords  in  increasing  the  evaporative 
power  of  boilers. 

When  the  gases,  which  are  the  pro- 
ducts of  combustion,  (and  which  con- 
tain all  the  heat  arising  from  such  com- 
bustion,) pass  along  through  the  flues, 
impinging  against  the  surface  of  their 
metallic  plates,  the  heat  is  conducted 
in  a  direction  at  right  angles  to  these 
surfaces  to  the  water  in  the  boiler. 
This,  then,  may  be  called  transverse 
conduction,  as  the  heat  passes  trans- 
versely through  those  plates.    But  if 
we  heat  one  end  of  a  rod  of  iron,  we 
find  a  very  large  conducting  power  is 
brought  into  action  by  reason  of  the  heat 
passing  longitudinally  along  its  fibres, 
and  with  great  rapidity.  This  may, 
therefore,  be  called  longitudinal  con- 
duction, in  contradistinction  to  the 
former  transverse  conduction.  Now, 
this  is  the  power,  or  modification  of  the 
power  of  metallic  conduction,  which  it 
is  proposed  shall  be  rendered  available, 
and  the  application  of  which,  is  at 
once  so  practicable  and  effective. 

Independently  of  the  conducting 
power  which  a  metallic  pin  of  any  size 
may  have,  it  is  manifest  that  it  pos- 
sesses an  absorbing,  or  receiving 
power,  in  proportion  to  its  length,  as 
well  as  its  diameter ;  and  this  it  is, 
which  gives  it  an  available  application 
in  the  flues  of  boilers.  Suppose  an 
iron  or  copper  pin  of  half  an  inch  in 


diameter,  inserted  in  a  metallic  plate, 
and  projecting  3  inches  beyond  its  sur- 
face. In  that  case,  a  portion  of  such 
surface  plate,  equal  to  a  circle  of  but 
half  an  inch  in  diameter  is  occupied, 
while  the  pin  itself  presents  a  heat-re- 
ceiving surface  equal  to  4i  inches;  or, 
as  9  to  1.  If  then,  this  projection  be 
presented  to  the  stream  of  heated 
gaseous  matter  in  the  flue,  we  obtain 
an  effective  heat-receiving  surface, 
nine  times  greater  than  the  area  of  the 
plate  which  the  pin  occupies.  In  other 
words,  the  half  inch  circular  portion 
of  the  flue  plate,  which  such  pin  has 
displaced,  is  thus  made  to  possess  the 
faculty  of  transmitting  as  much  heat  as 
is  received  and  absorbed  by  nine  half 
inches  superficial. 

Mr.  Williams  then  exhibited  a  set 
of  evaporative  pans,  which  strikingly 
proved  the  correctness  of  the  preceding 
reasoning. 

[The  conclusion  of  this  interesting 
paper,  with  some  illustrative  diagrams, 
we  shall  give  in  our  next  number.] 


STEAM  CARRIAGES  ON  COMMON  ROADS. 

Sir,  — In  a  former  number,  (948,)  you 
have  inserted  a  letter  of  mine,  regarding 
the  cost  of  propulsion  for  common  road 
steam-carriages,  which  I  clearly  prove  to 
be  only  2d.  a  mile,  versus  the  Is.  6d.  or 
3*.  for  fast  four-horse  coaches. 

But,  Sir,  you  have  appended  a  note,  in 
which  you  reiterate  your  "  veto  "  against 
my  assertion,  and  that  of  many  other 
eye-witnesses,  such  as  Messrs.  Gordon, 
Hullmandel,  Lord  Tweeddale,  &c,  &c, 
"  that  I  ran  my  first  steam-carriage  daily, 
during  eighteen  months,  without  any  re- 
pairs being-  required  or  made  to  the  boiler 
or  the  engines," 

The  words  "every  day"  must  cer- 
tainly, as  you  have  it,  be  taken  "cum 
grano  salis."  We  have  fifty -two  Lord's- 
days  in  the  }*ear,  which  are  not  common 
road  steam  days.  Then,  my  friend 
Squire,  being  of  an  obstinate  tempera- 
ment, insisted  that  he  could  forge  a  five- 
inch  double  crank  axle  by  sledge-ham- 
mers. I  do  not  say  that  the  thing  is 
impossible ;  but,  although  I  employed 
six  sturdy  firemen,  with  24  lb.  hammers, 
oue  axle  only,  out  of  five,  proved  sound  1 
Each  thus  made  cost  me  £6*0  ;  whereas 
an  infallible  axle,  five  inches  in  diameter, 
made  under  a  tilt-hammer  of  two  tons 
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weight,  costs  only  £25,  and  is  "  as  sound 
as  wax." 

Now,  Sir,  I  must  allow  that  these  in- 
terruptions to  the  running  of  the  carriage, 
whilst  new  axles  were  making,  militate 
against  the  literal  interpretation  of  "every 
day,"  or  "  daily,"  which  you  object  to.  " 

Then,  again,  we  often  had  the  fire  lit, 
ready  to  start,  at  three  o'clock,  according 
to  our  advertisements,  when  the  heavy 
rains  of  June  and  July  1833  and  183* 
would  set  in  about  mid  day,  and  so  pre- 
vent our  visitors  from  coming.  Then, 
after  waiting  an  hour  or  so,  to  save  fuel, 
we  pulled  it  out  of  the  furnace,  and  left 
the  poor  carriage,  exposed  to  the  weather 
as  it  was,  during  eighteen  months,  in  the 
middle  of  the  yard,  without  any  other 
injury  than  the  rusting  of  the  boiler- 
casings.  But,  even  under  these  rainy 
circumstances,  we  often  took  a  "one-fire 
trip,"  (twelve  miles,)  if  only  oneor  two  visi- 
tors came  near  to  time.  1  have  no  space 
to  apologize,  but  am  yours  sincerely, 

October  11,  1841.  MaCBRONI. 

P.S.— Iii  consequence  of  a  dispute  be- 
tween the  manufacturing  engineer,  Mr. 
Beale,  the  affairs  of  the  company  I  last 
formed  are  at  a  stand-still.  I  had  agreed 
to  furnish  the  carriages  at  £800  each. 
M  r.  Beale  has  charged  £  1,700  for  the  first. 
The  cooimittee  refuse  to  pay  :  Mr.  Beale 
refuses  to  let  the  carriage  go  out  any 
more.  I  am  the  greatest  sufferer,  as  1 
have  lost  every  thing — furniture,  books, 
manuscripts,  models — all !  Just  as  the 
difference  arose  between  Mr.  Beale  and 
the  committee,  I  was  to  have  received 
£2700  on  account  of  my  mileage. 

I  am  now  in  a  state  of  great  distress. 
Still,  I  am  trying  to  form  another  com- 
pany, with  a  distinct  boiler.  But  at  every 
step  I  am  met  by  the  Remora  of  desti- 
tution. 

MESSRS.  PENN  AND  SONS'  IMPROVED 
FEED  APPARATUS— PROFESSOR  HOBBS* 
PUMP. 

Dear  Sir, — I  regret  extremely,  that 
amongst  your  numerous  and  intelligent 
correspondents,  no  one  has  thought 
it  worth  while  to  notice  the  new  and 
excellent  contrivance  which  has  been 
adopted,  on  board  the  Father  Thames, 
for  the  purpose  of  lessening  the  ex- 
treme labour  of  the  stokers  who  are 
employed  on  board  that  vessel.  Every 
person  must  be  aware  of  the  intense 
neat  to  which  these  men  are  subjected, 


especially,  whilst  performing  the  ar- 
duous duty  of  pumping  the  water  into 
the  boiler  by  hand,  whilst  the  engines 
are  in  a  state  of  rest.  Now,  Sir,  the 
manufacturing  engineers  (Messrs.  Penn 
and  Sons,)  with  a  regard  for  the  com-  . 
fort  of  the  stokers,  which  does  them  in- 
finite credit,  have  introduced  a  small 
engine  into  this  vessel,  which,  being 
driven  by  the  steam  which  would  other- 
wise be  blown  off  from  the  safety-valve, 
incurs  no  extra  expenditure  of  fuel, 
and  by  means  equally  simple  and  ef- 
fective, performs  the  work  of  two 
stokers,  whilst  it  occupies  a  space  of 
only  15  inches  by  12,  independently  of 
the  connecting  pipes.  There  is  a  pump 
attached  to  it  which  struck  me  as  one 
of  the  most  unique  specimens  of  work- 
manship which  1  have  ever  seen,  per- 
forming its  work  with  a  precision  per- 
fectly astonishing.  Let  us  not  forget, 
Sir,  in  our  admiration  of  the  workman- 
ship, to  give  due  credit  to  the  inventor 
of  this  pump  (which  is  on  an  entirely 
new  principle) :  it  is  the  invention  of 
Professor  Hobbs  of  Hamburg,  who, 
notwithstanding  he  is  a  foreigner,  I 
hope  will  reap  the  benefit  of  his  inge- 
nious contrivance  in  some  more  sub- 
stantial manner  than  that  of  being  eu- 
logised in  our  morning  papers,  which,  I 
have  great  pleasure  in  stating,  have 
taken  the  matter  up  in  a  manner  which 
does  them  great  credit  I  hope,  Sir, 
you  will  not  consider  this  communica- 
tion as  too  trifling  for  your  valuable 
periodica],  having  always  had  the  re- 
putation of  being  impartial,  and  anx- 
ious to  facilitate  the  general  adoption 
of  any  invention  which  promises  to  be 
generally  useful  to  mankind.  A  pump, 
Sir,  is  in  itself  but  a  trifling  machine,  bur, 
"  homo  sum ;  humani  nihil  a  me  alienum 
puto,"  is,  I  believe,  an  excellent  maxim 
for  those  who  wish  to  live  and  learn: 
could  you  but  see  the  stokers  at  work 
in  an  engine  room,  so  cramped  as  that 
of  the  Father  Thames,  you  would  agree 
with  me,  that  the  prime  cost  of  a  ma- 
chine, like  that  which  they  have  now 
adopted,  ought  not  to  be  an  impedi- 
ment to  their  universal  and  immediate 
adoption. 

By  giving  this  communication  a 
corner  in  your  excellent  Magazine,  you 
will  greatly  oblige,  Sir,  an  Old  Sub- 
scriber, and  a 

Philanthropist. 

Greenwich,  October  11, 1841. 
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FOR  THE  PREVENTION 
WAT  ACCIDENTS. 


OF  RAIL- 


Sir, — So  many  accidents  are  con- 
tinually occurring  on  railways  by  the 
engines  running  off  the  rails — so  much 
property  is  damaged  and  so  much  con- 
fidence is  lost  daily  by  the  public  in 
their  safety — that  I  think  it  high  time 
means  should  be  taken  to  prevent  it. 
The  plan  (o  which  1  have  now  to  invite 
the  public  attention,  would  make  it  a 
literal  impotsibilxty  for  the  engine  or 
carriages  of  a  train  to  get  off  the  rails 
unless  indeed  they  tear  the  rails  up, 
— which  is  not  a  very  likely  case.  Pre- 
fixed (fig.  1.)  is  a  section  of  railway 
and  engine,  with  the  addition  of  a  third 
rail,  which  is  rather  higher  and  larger 
than  the  others.  This  third  rail  is  laid 
down  in  the  centre  of  the  two  wheel 
rails,  and  acts  as  a  guide  rail,  the  en- 
gine, tender  or  carriage  having  affix- 
ed to  them  claws,  which  embrace  the 
rail,  but  without  touching  it.  When 
the  engine  has  a  tendency  to  fly  off  the 
rails,  the  guide  rail  would  effectually 
check  it;  and  thus  prevent  by  far  the 
greater  number  of  the  accidents  which 
occur  in  railway  travelling.  Rail- 
ways might  then  be  traversed  at 
the  highest  rates  of  speed  without  any 
fear. 

Fig.  a. 


In  the  case  of  railways  not  yet  form- 
ed, an  iron  tram- way  for  the  wheels  to 


run  upon,  would  be  cheaper  than  edge 
rails.  And  as  the  guide  rail  has  no 
weight  to  bear,  it  might  be  of  cast  iron, 
and  hollow,  which  would  lessen  the 
expense  about  30  per  cent. 

Fig.  2  is  a  more  enlarged  view  of  the 
guide  and  claw. 

I  am,  Sir,  &c. 

D.J. 

October  4,  1841. 


WORKING  ROTATIVE  ENGINE8  EXPAN- 
SIVELY. 

Sir, — Mr.  Cheverton  seems,  in  No. 
944,  to  have  called  on  me  for  a  correc- 
tion of  my  opinions,  "  as  to  the  great 
advantages  to  be  derived  from  more 
expansion  of  steam  than  is  usually 
practised." 

I  certainly  have  referred  to  the 
power  to  be  theoretically  derived  from 
expansion  as  far  as  six  times,  deduced 
from  the  common  theory,  but  I  never 
expressed  #an  opinion  that  it  could  be 
realized  in  rotative  engines — conceiving 
three  times  expansion  will  be  the  limit 
for  a  cranked  engine,  though  perhaps 
four  times  may  be  practicable  where 
two  engines  are  employed;  subject, 
however,  to  the  condition,  that  high 
steam  will  not  be  objectionable.  Theory 
concurs  in  the  Cornish  practice  of  six, 
or  even  more  expansions,  wherever 
momentum  can  be  imparted  to  massive 
pump  rods,  and  be  again  completely 
restored  at  the  end  of  each  stroke. 

It  is  probable  that  my  expressions 
have  been  misunderstood. 

There  is,  however,  one  opinion,  which 
I  am  desirous  of  correcting — I  mean 
the  direct  reference  to  rules  derived 
from  the  hyperbolic  curve, without  cor- 
rection for  the  diminishing  temperature 
and  pressure  of  steam  on  expansion, 
in  a  greater  ratio  than  is  due  to  the 
law  derived  from  that  source,  that  the 
pressure  is  inversely  as  the  volume.  The 
error  is  small  for  two  expansions,  but  is 
of  more  importance  as  expansion  is  in- 
creased, and  I  hold  Mr.  Cheverton's 
clear  explanation  of  this  point,  and  of 
the  practical  difficulties  of  increased 
expanwon,  as  of  great  value.  I  did  not 
wish  to  introduce  this  minor,  but  essen- 
tial correction  for  expansion.  Having 
alluded  in  a  previous  letter  to  the  dif- 
ferent theoretic  power  of  two  and  six 
expansions,  I  did  not  refer  to  it  again, 
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but  I  was  much  pleased  to  observe, 
that  Mr.  Cheverton  has  distinctly  shown 
the  confusion  and  error  that  have  arisen 
from  a  change  of  the  conditions  of  ex- 

Eansion  in  the  comparative  calculations 
y  Mr.  Boyman. 
1  fear  in  my  answer  to  Mr.  Pilbrow 
I  have  attributed  to  him  incorrectly  an 
assertion,  that  the  improved  vacuum 
due  to  the  pause  in  Cornish  engines  is 
the  principal  cause  of  their  great  duty, 
instead  of  one  of  the  principal  causes 
in  Connexion  with  expansion  as  the 
other.    I  remain,  Sir, 

Your  obedient  servant, 

S. 

October  C,  1341. 


DESCRIPTION  OF  THE  METHODS  ADOPTED 
FOR  RAISING  AND  SUSTAINING  THE 
SUNKEN  ROOF  OF  ST.  GKORGC'8  CHURCH, 
DUBLIN.  BY  ROBERT  MALLET,  ASSOC. 
INST.  C.  E. 

St.  George's  parish  church,  one  of  the 
finest  ecclesiastical  edifices  in  the  city  of 
Dublin,  was  completed  in  the  year  1802, 
from  the  designs  of  the  late  Francis  John- 
ston, Architect  to  the  Board  of  Works  at 
that  time,  at  a  cost  of  abont  90,000/. 

The  church  had  not  been  built  many  years, 
before  the  roof,  which  was  covered  with  tun 
slating  and  copper,  gradually  sunk  in  several 
places,  by  which  the  cornices  at  the  flank 
wall  were  pushed  several  inches  outwards. 
The  subsidence  slowly  but  continually  in- 
creased. The  ceiling  cracked  in  various 
places,  the  ornamental  stucco  work  began  to 
drop  off,  and  in  the  year  1836  the  state  of 
the  roof  was  such,  that  the  church  was 
deemed  unsafe  for  use,  and  was  shut  up. 

Messrs.  John  and  Robert  Mallet  were 
consulted  as  to  the  practicability  of  restoring 
the  roof.  In  November,  1836,  they  re- 
ported that  they  considered  the  ceiling  might 
be  preserved,  and  described  the  manner  in 
which  they  proposed  to  accomplish  it. 

The  mode  proposed  consisted  in  inter- 
weaving with  and  adapting  to  the  timber 
framing  of  the  roof,  a  system  cf  metallic 
framing,  so  arranged,  that  all  strain  or  stress 
should  be  removed  from  the  former,  and 
borne  by  the  latter,  as  well  as  removing  all 
lateral  pressure  from  the  walls  of  the  build, 
ing. 

A  careful  survey  of  the  roof  showed  that 
the  ends  of  several  of  the  principals  were  un- 
sound. A  small  hole  was  then  bored  through 
the  ceiling,  close  to  each  queen-post,  and  a 
deal  rod,  ^  an  inch  square,  dropped  through 
each.    These  rods  were  all  of  equal  length, 


and  their  upper  ends  were  secured  level  with 
the  top  surface  of  the  tye-beam  of  each  prin- 
cipal ;  then  with  a  levelling  instrument  placed 
in  the  gallery,  observations  were  taken,  and 
the  exact  amount  of  the  deflection  of  the 
framing  ascertained.  The  variation  was  con- 
siderable, but  the  greatest  amount  of  depres- 
sion was  fouud  to  be  6$  inches.  The  whole 
roof  was  strained  and  distorted,  and  was  so 
unsafe  that  the  slightest  effort  caused  vibra- 
tion throughout.  The  causes  of  this  failure 
appeared  to  be  threefold :  a  radical  want  of 
strength  in  the  framing  of  the  roof ;  secondly, 
the  employment  of  unfit  tye-beams,  which 
having  been  constructed  during  the  Conti- 
nental war,  when  timber  was  scarce  and 
dear,  were  formed  almost  wholly  of  short 
lengths,  averaging  not  more  than  20  feet, 
lapped  and  scarfed;  thirdly,  in  the  queen- 
posts  having  been  badly  constructed  and  ill 
placed. 

The  stone  corbels,  which  supported  the 
oak  cantilevers,  being  originally  cut  almost 
through  to  receive  the  wall-plate,  were  nearly 
all  broken  in  the  middle.  It  was  proposed, 
therefore,  to  remove  the  oak  cantilevers  and 
stone  corbels,  and  to  cut  away  the  timber 
wall-plate  beneath  each  principal,  to  level  up 
the  wall,  placing  n  suitable  cast-iron  abut- 
ment piece  at  each  end,  and  to  spring  from 
side  to  side  a  cast-iron  arch,  in  "double 
flitches,"  connected  through  the  spaces  of  the 
timber  framing  by  hollow  distant  pieces,  and 
also  by  a  certain  number  of  equidistant  cross, 
beads,  from  which  should  drop  down  vertical 
suspending  rods,  capable  of  being  adjusted  in 
length,  and  connected  by  the  tye-beam  of 
the  principal,  so  that  being  drawn  up  straight, 
and  the  respective  parts  secured,  the  weight 
of  the  whole  roof  would  be  transferred  through 
the  framing  to  the  tye-beams ;  whilst  they 
being  hung  from  the  system  of  suspension 
rods  of  the  cast-iron  arches,  which  would 
thus  sustain  the  whole  load,  and  their  abutr 
ments  being  held  together  by  the  tye-bsrs  in 
the  chord  line,  the  load  would  bear  vertically 
upon  the  walls. 

It  was  then  determined  to  raise  the  roof 
and  ceiling  by  forces  applied  from  below  ;  to 
cut  away  the  rotten  ends  of  the  principals 
and  to  reconnect  them  with  the  walls  by  a  mo- 
dification of  the  cantilever  bracket,  invented 
by  Mr.  Alfred  Ainger,  and  described  in  the 
Transactions  of  the  Society  of  Arts  (vol.  42). 
The  whole  of  the  oak  cantilevers  and  stone 
corbels  were  to  be  removed  as  useless  in- 
cumbrances. 

The  total  weight  of  the  roof  being  abont 
133  tons,  each  framed  principal  would  sus- 
tain about  16^  tons,  and  each  vertical  sus- 
pending rod  about  1}  ton. 

Although  the  weight  of  material  in  this 
roof  and  ceiling  may  be  considered  uniformly 


Digitized  by  Google 


*IIE  StiNKEN  RO&F  O*  8f .  GtfOBGfc's  CllCRCH,  DUBLIN. 


333 


distributed,  it  was  impossible  to  foresee  what 
change  might  be  effected  io  the  framing  by 
forcing*  the  ceiling  and  roof  up  to  a  level  line, 
or  what  amount  of  force  might  bear  upon 
particular  points,  from  the  elasticity  of  tbe 
materials  being  thus  forcibly  constrained.  It 
hence  became  a  matter  of  prudence  to  pro- 
vide ia  all  parts  a  large  surplus  of  strength, 
bearing  in  mind  that,  in  any  complete  sys- 
tem, "  tbe  strength  of  the  whole  is  limited 
by  that  of  the  weakest  part,  and  thus  that 
partial  strength  becomes  total  weakness." 
The  dimensions  of  the  scantling  were  ac- 
cordingly so  calculated  that  the  utmost  strain 
upon  it  should  not  exceed  4*5  tons  per  square 
inch,  considering  9  tons  to  be  the  practical 
limit  to  which  wrought  iron  might  be  ex- 
posed. 

After  giving  the  formulas  for  calculating 
the  strains  upon  tbe  different  parts  of  tbe 
roof,  with  the  reasons  why  the  theoretical 
dimensions  were  in  some  instances  departed 
from,  the  author  apologises  for  entering  so 
much  into  detail  of  the  construction,  quoting 
at  the  same  time  the  writings  of  Smeaton 
and  Telford,  as  abounding  in  the  richest  de- 
tails of  theoretic  deduction,  modified  by  prac- 
tical judgment.  He  then  proceeds  to  de- 
scribe the  means  adopted. 

I  m mediately  beneath  each  of  the  fourteen 
queen-poats  of  the  roof,  an  aperture  of  30 
inches  square  was  cut  through  the  floor  of 
the  church,  and  a  pier  of  brick  and  cement 
built  up  from  the  arches  of  the  vaults  beneath 
to  the  level  of  the  floor  ;  on  the  top  of  each, 
a  plate  of  cast  iron  was  bedded,  and  upon 
each  plate  a  block  of  oak  timber  about  4  in- 
ches thick. 

Fourteen  straight  whole  balks  of  Memel 
timber,  each  3  feet  shorter  than  the 
height  of  the  church  between  the  floor  and 
the  ceiling,  with  their  extremities  cut  square 
and  smooth,  were  placed  vertically  upon  the 
blocks  ;  upon  this  level  a  platform  was  laid ; 
across  the  tops  of  the  vertical  balks,  pieces 
of  oak  scantling  were  placed ;  fourteen  power, 
ful  screw-jacks  were  then  fixed,  one  bcueath 
each  queen-post,  and  the  ceiling  cut  away 
for  the  points  to  bear  directly  upon  the 
beams. 

During  the  progress  of  these  operations, 
the  whole  of  the  ceiling  and  roof  framing  had 
been  carefully  examined.  The  dust  was  re- 
moved from  the  joints  and  open  mortices,  &c, 
of  the  framing,  and  the  cracks  in  the  ceil- 
ing were  cleared  out  by  passing  a  fine  whip 
saw  through  them,  so  as  to  permit  their 
closing  when  the  ceiling  was  raised  to  a 
plane  surface. 

The  preparations  being  completed,  the 
word  was  given  to  heave  simultaneously  upon 
the  screw-jacks;  the  roof  rose  slowly  and 
steadily,  and  as  soon  as  any  one  of  tbe  small 


deal  standard  rods  had  reached  the  level 
plane,  the  motion  of  the  screw-jack  at  that 
spot  was  stopped.  In  about  two  hours,  the 
whole  roof,  together  with  the  ceiling,  was 
brought  up  level,  without  any  accident  or  in- 
jury to  any  portion  of  the  ceiling.  The  cracks 
in  the  latter  as  well  as  the  joints  and  mor- 
tices of  the  framing  were  found  to  be  nearly 
all  closed.  Some  slates  were  broken,  and 
the  copper  of  the  platform,  which  before  was 
wrinkled  and  loose,  was  now  found  to  be 
drawn  tight  over  the  timber  sheathing. 

The  roof  being  thus  supported  from  be- 
neath, the  masonry  was  cut  out  round  the 
ends  of  the  principals ;  the  oak  cantilevers, 
and  corbels  of  granite,  and  the  rotten  ends 
of  the  timbers,  within  a  few  inches  of  the 
inside  face  of  the  walls,  were  also  removed. 

The  cantilever  and  abutment  castings  were 
now  applied,  and  bedded  with  lead  and  oil 
putty,  on  blocks  of  stooe  set  at  the  level  of 
the  under  side  of  the  tye-beams,  on  footings 
of  brick  and  cement  The  chord-bars  were 
next  placed,  and  temporarily  adjusted  by 
means  of  their  screw  nuts.  The  arch  seg- 
ments were  put  up  in  succession,  their  centre 
or  key  pieces  bolted  in,  and  the  segments 
adjusted  to  them  by  means  of  wedges  of 
African  oak ;  the  suspending  rods  were  then 
hung  on  from  the  top  shackles,  and  the  junc- 
tion made  good  with  the  tye-beams,  by  means 
of  tbe  lower  cross-heads,  stirrups,  and 
shackles. 

As  soon  as  the  whole  system  of  the  seven - 
arched  frames  was  complete,  and  the  canti- 
levers adjusted  to  the  ends  of  the  decayed 
timbers,  standing  lengths  of  pine  rods  were 
placed  in  right  Hues  from  centre  to  centre  of 
each  pair  of  abutment  cross-bolts,  and  all 
tbe  chord-bars  and  suspending-rods  were 
brought  up  by  means  of  their  adjustment 
screws,  until  the  united  effort  of  the  whole 
system  had  lifted  and  supported  the  entire 
roof  and  ceiling  from  the  screw-jacks,  on 
which  they  had  previously  rested,  so  that 
these  latter  all  became  loose. 

The  whole  was  now  left  quiet  for  some 
day,  in  order  that  every  part  might  take  its 
bearing,  and  that  the  sufficiency  of  the  struc- 
ture should  be  proved  before  the  removal  of 
the  screw.jacks,  &c,  which  remained  with- 
in about  £th  of  an  inch  of  the  blocks  be- 
neath the  tye-beams,  by  which  means,  in 
case  of  accident,  the  amount  of  fall  would 
have  been  limited  to  that  small  distance. 
The  entire  work,  including  the  repairing  the 
cracks  in  the  ceiling,  occupied  little  more 
than  four  months,  and  has  never  since  re- 
quired either  alteration  or  repair. 

The  total  amount  of  the  contract  for  this 
work  was  £1363  6s.  The  repair  of  the  in- 
jury done  to  the  ceiling  only  amounted  to 
£33  Or.  8d.,  and  the  damage  done  to  the 
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slating,  platform,  flooring,  &c,  did  not 
amount  to  more  than  an  equal  sum. 

The  total  amount  of  caat  and  wrought 
iron  in  the  struoture  was  31  tons  10  cwt. 
2qrs.  lfilo. 


THE  SMOKE  NUISANCE. 

The  Common  Council  of  London  lately  ap- 
pointed a  Committee  to  inquire  into  the  an- 
noyance and  nuisance  arising  from  the  smoke 
of  manufactories,  steam-boats,  &c. ;  and  the 
Committee  having  advertised  for  plans  and 
suggestions  on  the  subject,  were  favoured 
with  communications  from  no  less  than  forty- 
one  different  parties. 

Of  these,  five  propose  the  introduction,  in 
various  ways,  of  fresh  air  into  the  furnaces ; 
four  would  remove  the  nuisance  complained 
of  by  coking  or  charring  the  coal  in  furnaces 
previous  to  combustion  ;  four  suggest  the  in- 
troduction of  a  jet  of  steam,  in  conjunction 
with  a  jet  of  air,  into  the  furnaces  of  steam- 
boilers  ;  fifteen  recommend  the  use  of  an- 
thracite, or  Welsh  coal ;  one,  (Mr.  Oram,) 
prescribes  a  compressed  fuel  of  his  own  in- 
vention ;  nine  say  they  could,  if  they  would, 
tell  how  the  nuisance  might  be  abated,  but 
will  not  open  their  mouths,  except  on  condi- 
tions ;  and  three  give  general  advice. 

The  committee  report,  (Sept.  15,  1841,) 
that  it  appears  to  them,  "  after  a  careful  pe- 
rusal" of  these  various  communications,  "to 
be  highly  desirable  that  the  nuisance  arising 
from  the  smoke  of  steam-engines  and  manu- 
factories should  be  abated;"  and  that  they  have 
*•  no  doubt  a  remedy  may  be  found,  which  will 
remove  the  annoyance  complained  of,  and  be 
attended  with  economy  to  the  owners  of 
steam-engines  and  manufactories  generally." 
Conclusions  of  great  soundness,  undoubtedly, 
but  not  much  calculated,  we  fear,  to  raise 
the  reputation  of  City  Committees  for  ori- 
ginality of  thought  or  clearness  of  judgment. 
Which,  of  all  the  plans  laid  before  tbem,  is 
the  most  deserving  of  adoption  they  do  not 
venture  to  affirm ;  unless,  indeed,  we  may 
infer,  from  a  remark  they  incidentally  make 
on  the  communication  of  Mr.  C.  W.  Williams, 
(one  of  the  first  five,) — that  it  is  of  a  "  parti- 
culaily  valuable  character" — that  they  in- 
cline to  give  that  gentleman's  the  preference  ; 
which,  if  it  be  the  fact,  would  be  saying  more 
for  their  good  sense  than  any  thing  else  their 
report  contains.  With  an  impartiality  as 
undiscriminating  as  their  wisdom,  they  have 
annexed  to  their  report  "  the  vchole  of  the 
plans  and  communications"  transmitted  to 
them;  and  thus  given  circulation,  at  no 
small  expense  to  their  constituents,  to  a 
great  deal  of  rubbish  and  nonsense. 

The  Committee  conclude  by  recommending, 


that  the  Corporation  should  "  present  peti- 
tions to  both  Houses  of  Parliament,  com- 
plaining of  such  nuisance  and  annoyance,  and 
praying  that  a  law  may  be  passed  to  prevent 
a  continuance  of  the  same."  The  Committee 
seem,  evidently,  not  to  be  aware  that  there 
is  already  a  "  law "  against  the  nuisance, 
which,  but  for  certain  defects  in  the  means 
provided  for  putting  it  in  force,  would  have 
long  since  put  an  end  to  the  evil.  All  that 
is  wanted  is,  a  more  summary  mode  of  pro- 
ceeding, and  the  appointment  of  some  public 
prosecutor  to  put  the  law  in  force. 


ABSTRACTS  OF  SPECIFICATIONS  OF  ENGLISH 
PATENTS  RECENTLY  ENROLLED. 

%•  Patentees  wishing  for  more  full  ab- 
stracts of  their  Specifications  than  the  present 
regulations  of  ike  Registration  Offices  will  ad- 
mit of  our  giving,  are  requested  to  favour  us 
with  the  loan  of  their  Specifications  for  that 
purpose. 

Jonathan  Beilby,  of  York,  Brewer, 
for  improvements  in  brewing.     October  6, 
1841. 

The  process  of  mashing  haviDg  been  per- 
formed in  the  usual  manner,  the  worts  are 
turned  into  a  high- pressure  boiler,  set  in 
brickwork,  its  upper  part  being  partly  sur- 
rounded by  a  jacket  or  casing,  to  which  cold 
wnter  can  be  admitted  from  a  tank  when  de- 
sired. Within  the  boiler  there  is  a  tube  coo. 
taining  mercury,  and  furnished  with  a  ther- 
mometer, or  heat  gauge.  On  the  worts  being 
admitted  to  this  boiler,  the  heat  is  raised 
under  pressure  to  250°  or  260°  of  Fahrenheit, 
which  is  usually  accomplished  in  about  fifteen 
minutes  after  the  liquor  boils.  The  fire  is 
then  instantly  extinguished,  and  cold  water 
let  into  the  casing  of  the  boiler,  which  in 
about  fifteen  minutes  reduces  the  tempera- 
ture of  the  worts  sufficiently  to  allow  of  their 
removal  to  the  coolers. 

The  claim  is,  1 .  To  rapidly  heating  of  the 
worts  to  a  high  temperature,  (from  250°  to 
260°  Fabr.,)  under  suitable  pressure,  when 
taken  from  the  mash-tun,  and  placed  with 
the  hops  in  the  boiler  to  be  boiled. 

2.  To  rapidly  cooling  the  worts  down,  as 
soon  as  they  have  reached  that  temperature, 
to  the  usual  temperature,  in  order  that  they 
may  be  conveyed  into  the  ordinary  coolers, 
whereby  a  great  saving  of  fuel  and  time  is 
effected,  and  an  equally  perfect  extract  ob- 
tained, as  by  the  usual  slow  boiling  process 
in  open  boilers,  or  under  very  low  pressure. 

James  Anderson,  of  Newcastle,  En- 
oinekr,  for  improvements  in  windlasses.  En- 
rolment Office,  October  5,  1841. 

A  worm-wheel  is  placed  on  each  end  of 
the  windlass,  above  which  is  a  winch  pro- 
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Tided  with  two  corresponding  wheel*,  the 
weight-bar  of  which  has  a  ratchet  wheel  at 
each  end,  to  prevent  the  return  of  the  roll. 
Two  endless  screws,  turned  by  suitable 
handles,  shift  in  or  out  of  gear  of  the  wind- 
lass or  winch,  by  means  of  sliding  bearings 
and  keys  contained  in  carriages  bolted  to  the 
windlass.  The  windlass  and  winch  may  be 
constructed  together  or  separate,  and  by 
means  of  the  sliding  bearings,  they  may  be 
worked  both  together  or  singly. 

Henry  M'Evoy,  of  Graham-strkkt, 
Birmingham,  Hook-and-eye  Maker,  for 
improvements  in  fastenings  for  bands,  straps, 
and  parts  of  wearing  apparel,  Enrolment 
Office,  October  6,  1841. 

This  fastening  is  a  substitute  for  buckles, 
and  may  be  applied  to  harness,  carriage  fur- 
niture, and  wearing  apparel. 

It  is  described  as  applied  to  trowser-straps. 
A  small  metal  plate  has  a  piece  cut  out  of 
the  middle,  and  in  the  centre  of  this  opening 
there  is  a  spring  tongue,  sufficiently  elastic 
to  return  to  its  original  position  after  being 
forced  away  by  the  introduction  of  a  staple. 
This  metal  plate  is  enclosed  and  protected  by 
a  shield,  the  middle  part  of  which  is  raised, 
and  its  extreme  edge  bent  so  as  to  form  an 
inlet  for  its  reception,  and  also  to  provide 
sufficient  space  for  the  free  action  of  the 
tongue. 

A  square  hole  being  cut  in  the  strap,  a 
plate  and  shield  are  secured  over  it  by  three 
rivets. 

At  the  bottoms  of  the  legs  of  the  trousers 
two  metal  plates,  called  "tops,"  are  attached, 
to  the  lower  end  of  which  a  staple  is  fastened, 
partakiog  slightly  of  a  hooked  form.  This 
staple  being  placed  immediately  over  the 
spring,  and  gently  forced  down,  causes  it  to 
give  way,  returning,  after  the  staple  has 
passed  it,  to  its  original  position,  and  enter- 
ing the  square  hole  in  the  staple,  prevents  its 
withdrawal.  To  detach  the  strap,  the  upper 
part  of  the  top  is  pressed  inward*,  and  the 
staple  being  made  to  act  against  the  spring, 
it  gives  way  outward  and  releases  the  staple. 

Joseph  Wilson  Nuttall.  of  Belter, 
Derbyshire,  Draper,  and  Hrnry  Hol- 
den,  of  the  same  place,  Tailor,  for  im- 
proved apparatus  to  be  attached  to  trousers, 
commonly  called  trouser -straps. —  Petty  Bag 
Office,  October  5,  1841. 

To  each  side  of  the  trouser-legs  a  flat 
piece  of  metal  is  attached,  having  a  bent 
tongue  or  hook,  and  to  each  end  of  the  strap 
an  eye  or  staple  is  connected,  its  upper  edge 
being  turned  over  nearly  at  right  angles,  so 
as  to  form  a  lip. 

To  connect  these  together,  the  staple  is 
placed  horizontally,  so  as  to  enable  its  lip  to 
slide  down  between  the  tongue  and  its  plate, 
and  when  so  connected,  the  staple  hangs 
down  without  any  liability  to  rise,  or  slip 


out,  its  lip  being  wider  than  the  passage 
between  the  upper  part  of  the  tongue  and 

its  plate. 

Another  fastening  consists  of  a  straight  bar 
of  metal,  with  the  corners  rounded  off,  which 
is  attached  to  the  trousers,  having  at  each  end 
a  notch,  covered  by  a  flat  spring  slightly 
tamed  up  at  its  ends.  To  the  strap  a  bar  is 
connected,  having  at  each  end  a  hook,  or 
link  jointed,  which  are  passed  over  the  ends 
of  the  straight  bar  into  the  notches,  where 
they  are  held  by  the  spring.  In  order  to 
detach  the  strap,  the  end  of  the  spring  is 
raised,  and  the  loops  slide  off  the  ends  of 
the  bar. 

William  James  Barsham,  of  Bow,  Mid- 
dlesex, Gentleman,  for  improvements  in 
fastening  buttons,  and  other  articles,  on  wearing 
apparel,  and  other  descriptions  of  goods  and 
manufactures. — Enrolment  Office,  October  5, 

1841. 

The  first  improvement  consists  in  a  mode  of 
fastening  buttons  on  garments  by  means  of  a 
spring-catch.  Its  application  to  brace-but- 
tons is  as  follows.  A  recess  is  formed  in 
the  face  of  the  button  to  receive  a  spring- 
catch,  and  the  edges  of  the  recess  are  under 
cut,  so  that  when  the  catch  is  sprung  in- 
to the  recess  it,  cannot  work  out.  The 
spring-catch  is  in  form  of  a  ring  with  a 
piece  cut  out  of  it,  the  greater  part  of  the 
opening  being  occupied  by  a  tongue,  which 
projects  across  the  ring.  The  button  is  at- 
tached to  the  garment  by  a  shank  resem- 
bling a  small  button,  the  eye  of  the  shank 
beiog  passed  through  the  cloth  from  the  in- 
side, and  through  a  hole  in  the  centre  of 
the  button  ;  the  spring-catch  is  then  placed 
in  the  recess,  with  its  tongue  through  the 
eye  of  the  shank,  by  which  means  the  but- 
ton is  instantly  secured. 

In  fastening  ordinary  coat-buttons,  tbeir 
shanks  supply  the  place  of  the  eye  or  shank 
before  mentioned,  and  the  brace-button  and 
spring-catch  is  then  placed  inside  the  coat 
as  a  fastening  to  the  former. 

The  second  improvement  consists  in  form- 
ing brace-buttons,  so,  that  in  fastening 
them  on,  they  may  stand  off  from  the  gar- 
ment, and  yet  have  the  thread  by  which  they 
are  sewed  on  amply  protected.  For  this  pur- 
pose, a  hollow  stem  is  placed  between  the 
button  and  the  garment,  (the  stem  being 
either  separate,  or  in  one  piece  with  the  but- 
ton,) by  which  the  thread  is  inclosed  and  pro- 
tected. Other  modes  of  protecting  the  thread 
are  also  shown. 

The  claim  is,  1.  To  the  mode  of  employing 
a  spring-catch  with  a  button,  and  a  suitable 
eye  or  shank,  as  described. 

2.  To  the  mode  of  applying  hollow  stems 
in  fixing  buttons  as  described. 

Joseph  Apsey,  of  Cornwall-road, 
Lambeth,  Engineer,  for  improvements  in 
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the  construction  of  flues  for  steam-engine 
boilers  and  other  furnaces.  Enrolment  Office, 
October  6,  1841. 

This  improvement  consists  in  surrounding 
the  whole  outer  surface  of  the  boiler,  (what- 
ever its  form  or  position,)  with  the  flues, 
without  any  regard  to  the  water  line.  But 
the  outlet  of  such  flues  to  the  chimney,  (con- 
trary  to  tbe  usual  practice,)  is  to  be  at  a 
point  below  tbe  water  line  of  the  boiler.  So 
that,  although  the  flues  are  above  the  water- 
line,  the  flow  or  rush  of  the  flame  through 
them  will  not  be  higher  than  the  outlet,  and 
all  the  space  above  that  point  will  be  stagnant 
heated  air,  incapable  of  injuring  the  metal  of 
the  boiler. 

The  claim  is  to  tbe  mode  of  constructing 
flues  of  steam-engine  and  other  boiler  fur- 
naces, whereby  the  same  are  carried  above 
the  water-line  of  the  boilers,  and  the  outlet 
into  tbe  chimney  is  found  below  the  water- 
line  of  the  boilers,  as  described. 

Intending  Patentees  are  informed  that 
they  may  be  supplied  gratis  with  Printed  In- 
structions, containing  every  particular  neces- 
sary for  their  safe  guidance,  by  application 
(post-paid)  to  this  Office,  where  is  kept  the 
only  Complete  Rkgistry  of  Patents  Ex- 
tant (from  1617  to  the  present  time);  Pa- 
tents, both  British  and  Foreign,  solicited. 
Specifications  prepared  or  rented,  and  all  other 
Patent  business  transacted  with  economy  and 
despatch. 


NOTES  AND  NOTICES. 

Gat  at  the  Antipodet.— The  Colonial  Gazette  an- 
nounces the  lighting  of  Sydney  by  gas,  and  points 
to  it  as  a  striking  instance  of  the  enterprise  so  cha- 
racteristic of  Englishmen,  that  they  should  have 
been  the  means  of  introducing  "  one  of  the  most 
brilliant  inventions  of  modern  times  Into  one  of  the 
newest  and  remotest  settlements  of  the  globe,  while 
the  long-established  cities  of  South  America  and 
India  are  still  unenlightened  by  it." 

Nitrate  of  Soda,  which  is  now  extensively  used  as 
a  manure,  is  often  adulterated  with  common  salt, 
which  does  not  cost  one-tenth  of  the  price.  To  de- 
tect the  adulteration,  throw  a  small  quantity  of  the 
article  into  the  fire;  if  it  contains  salt,  it  will  pro- 
duce a  crackling  noise  |  if  pure,  it  will  melt  rapidly, 
with  a  low  hissing  sound. 

The  largest  library  in  Great  Britain  is  that  in  the 
British  Museum,  which  contains  about  225,000 
printed  books;  but  there  are  no  less  than  eight  li- 
braries on  the  Continent  which  surpass  it,  namely, 
Paris,  700,000  books ;  Munich,  500,000;  St.  Peters- 
burgh,  400,000;  Copenhagen,  400,000;  Vienna, 
850,000;  Naples,  310,000;  Dresden,  300,000;  Got- 
tingen,  300,000 ;  Berlin,  250,000.  In  valuable  ma- 
nuscripts, however,  our  national  library  is  richer 
than  any  other,  that  of  France  excepted— the  former 
containing  22,500,  and  the  latter  80,000. 

A  New  Calculating  Machine  has  been  invented  by 
a  Dr.  Both,  of  Paris,  and  patented  in  this  country 
by  a  Mr.  Werlheimer,  which,  the  Timet  states,  per- 
forms sums  in  addition,  subtraction,  multiplication, 
and  division,  with  unerting  exactness.   Mr.  Bab- 


bage,  our  own  great  experimenter  in  this  line,  is 
stated  to  have  expressed  his  moat  unqualified  ad- 
miration of  this  novel  machine. 

Corn  from  Seed  2,000  Yean  old. — At  the  late  an- 
nual  dinner  of  the  South-west  Middlesex  Agri- 
cultural Association,  Mr.  H.  Pownall  produced  a 
head  of  corn,  which  he  aaid  had  been  grown  from 
germ  found  within  the  covering  of  an  Egyptian 
mummy,  within  which  it  had  been  enclosed  for  up- 
wards of  2,000  years. 

Improvement  in  the  Piano.— At  the  sitting  of  the 
French  Academy  on  the  4th  instant,  an  instrument 
of  the  pianoforte  kind  was  introduced  to  the  notice 
of  the  members.  Its  inventor,  M.  Isoard,  has  long 
devoted  his  attention  to  a  kind  of  combination  of 
the  effects  which  would  result  from  the  hammer  of 
the  pianoforte  and  the  bow  of  the  violin,  in  pro- 
ducing sharply,  and  then  in  prolonging,  any  given 
note  made  by  the  vibration  of  strings.  The  prin- 
ciple of  the  invention  is  this— that  the  sound  is  first 
produced  by  a  hammer,  as  in  the  pianoforte,  strik- 
ing a  string,  and  then  the  vibrations  of  the  string 
are  continued  with  the  same  intensity  for  any  in- 
terval of  time  by  the  admission  of  a  current  of  air, 
which  produces  a  similar  effect  to  what  the  drawing 
of  a  violin  bow  over  the  string  would  occasion. 
The  introduction  of  a  bow  was  first  tried,  but  was 
found  too  difficult  of  application ;  and  the  action  of 
air,  by  an  ingenious  mechanical  contrivance,  was 
then  substituted.  The  effect  of  the  instrument  was 
quite  commensurate  with  the  skill  of  the  inventor, 
the  sounds  being  prolonged  ad  libitum,  and  giving 
to  notes  all  the  swell  and  compass  of  the  organ.— 
Gaiignani't  Messenger. 

The  Devattation  steam-frigate,  1,000  tons  burden, 
recently  launched  from  Woolwich  Dock-yard,  has 
been  fitted  with  double  cylinder  engines,  of  400 
horses'  power,  by  Messrs.  Maudslaya  and  Field,  and 
also  with  the  paddle-wheel  connecting  and  discon- 
necting apparatus.lately  patented  by  Mr.  J.  Maudslay. 
The  engines  of  this  vessel,  as  compared  with  those  of 
other  vessels  previously  fitted  by  this  eminent  firm, 
are  stated  to  occupy  one-fifth  less  room,  to  be  one- 
fifth  less  in  weight,  and  to  consume  one-fifth  less 
fuel.  The  vessel  made  an  experimental  trip  down 
the  river  on  Tuesday  last,  when  the  working  of  the 
machinery,  in  all  its  parts,  gave  the  greatest  satis- 
faction to  a  numerous  party  of  naval  and  scientific 
gentlemen  assembled  on  the  occasion.  An  average 
speed  of  llj  miles  was  obtained,  which  is  expected 
to  be  increased  to  12  when  the  engines  are  worked 
at  their  full  power.  The  armament  of  the  vessel  is 
to  consist  of  two  10-inch,  and  four  32-pounder  guns, 
placed  on  circular  turn  plates,  so  that  they  may  be 
moved  round  and  fired  in  every  direction. 

Ancient  and  Modern  Travelling.— At  the  recent 
opening  of  the  Strasburgh  railway,  a  grand  dinner 
was  given  on  the  occasion.  Among  a  number  of 
appropriate  inscriptions  on  the  walls  of  the  room 
was  the  following :—'« In  1500,  the  journey  from 
Mulhausen  to  Strasburgh  occupied  eight  days;  in 
1CU0,  six  days;  in  1700,  four  days;  in  1800,  two 
days;  iu  1841,  two  hourt  I" 

Artesian  Well  at  Southampton. — The  works  of  theAr- 
tesian  well  on  the  common  are  now  proceeding  very 
favourably ;  the  contractors  have  got  to  the  depth 
of  430  feet.  Should  no  untoward  accident  happen, 
it  is  expected  the  works  will  be  completed  bv  the 
beginning  of  next  summer.— Hampshire  Telegraph. 

Superiority  of  the  Corn'th  Boiler.— Mr.  William 
Tonkin,  engineer,  from  Redruth,  Cornwall,  has 
lately  substituted  a  Cornish  boiler  of  his  manufac- 
ture for  the  old  waggon  boiler,  at  the  Portsmouth 
Water-  works,  by  which  he  has  reduced  the  con- 
sumption of  coals  from  eleven  tons  to  four  and  a 
half  tons  per  week,  and  supplies  the  town  with 
water  in  four  hours  less  time  each  day  than  was 
previously  acquired. — Hampshire  Advertiter. 
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j.   WILLIAMS'S  IMPROVEMENTS  IN  BOILERS. 
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ON  THE  EVAPORATIVE  POWERS  OF  BOILERS.     BY  C*  W.  WILLIAM8,  ESQ* 
[Abstract  of  Taper  read  before  the  Polytechnic  Society  of  Liverpool,  concluded  from  page  329.] 


Id  each  pan  was  put  22  lbs.  of  water, 
the  heat  being  derived  from  a  large 
laboratorv  gas  burner;  30  cubic  feet 
of  gas  being  consumed  in  each,  in  two 
hours  and  forty  minutes.  Fig.  1  is  a 
plain  pan,  which  evaporated  4  lbs.  14 
ounces  of  water.  Fig.  2,  a  pan  with 
single  conductors,  that  is,  projecting 
into  the  flue  alone;  this  evaporated 
7  lbs.  14  ounces.  Fig.  3,  is  a  pan  with 
double  conductors,  that  is,  projecting 
both  in  the  flue  downwards,  and  in  the 
water  upwards,  which  evaporated  8  lbs. 
5  oz.  of  water.  The  result  is  very  re- 
markable, proving  the  value  of  increas- 
ing the  evaporative  power  of  any  given 
surface,  rattier  than  increasing  the  sur- 
face itself.  Here  the  quantity  of  gas  con- 
sumed was  the  same :  the  heat  gene- 
rated was  the  same :  the  superficial 
area  of  the  flue-plate  was  the  same : 
the  only  difference  being  the  introduc- 
tion of  the  conductors,  by  the  influence 
of  which  a  greater  quantity  of  the  heat 
generated,  and  carried  through  the 
flue,  was  conducted  to  the  water,  and 
absorbed  by  it. 

These  proofs  of  the  practicability  of 
increasing  the  evaporative  power  of  any 
given  surface  of  boiler,  show  how  idle 
it  is  to  calculate  on  the  practical  value 
of  any  kind  of  boiler,  by  reference  to 
the  mere  size  or  surface  of  the  fur- 
naces or  flues.  The  following  details 
of  the  experiments  with  the  above- 
mentioned  three  boilers,  present  some 
remarkable  features  in  the  carry- 
ing and  conducting  powers  brought 
into  action.  The  neat  of  the  water, 
and  that  escaping  by  the  funnel,  were 
indicated  by  two  thermometers  placed 
in  each ;  and  thus  we  are  shown,  that 
where  the  lost  heat  is  greatest,  the 
evaporative  power  is  necessarily  the 
least— proving  the  importance  of  at- 
tending to  the  temperature  of  the  es- 
caping gases  in  all  evaporative  experi- 
ments. 

Fig.  1. 
Pans  without  Conductors. 

Heat  of  water.  Heat  escaping. 
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Pan  with  single  Conductors, 
Gas  consumed.      Heat  of  water.    Heat  escaping. 
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Evaporated  7  lbs.  13  ounces. 

Fig.  3. 

Pan  with  double  Conductors. 


Evaporated  4  lb*.  14  ounces. 
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5  feet              ..  152    248 

10                           174    273 

15                            178    276 

20                            182    278 

25                             186    232 

30                            188    284 

Evaporated  8  lbs.  5  ounces. 

The  conclusion  to  which  we  arrive, 
necessarily  is,  that,  unless  the  carrying 
power  of  the  gases  from  combustion, 
and  the  conducting  power  of  the  flue 
plates  are  not  in  harmonious  adjust- 
ment; that  is,  are  commensurate  in 
their  effect,  and  correspond  in  point  of 
time,  distance,  and  surface,  the  entire 
of  the  available  power  of  the  combus- 
tibles employed  cannot  be  obtained. 

Mr.  Durance,  the  able  engineer  of 
the  Manchester  and  Liverpool  Rail- 
road, here  observed,  that  he  had  made 
a  partial  application  of  the  principle  in 
one  of  the  stationary  boilers  which  had 
hitherto  been  deficient  of  steam,  and 
that  the  result  was  both  remarkable 
and  satisfactory.  He  had  introduced 
but  105  conductor  pins,  and  the  ef- 
fect was,  the  giving  him  a  full  com- 
mand of  steam. 

Mr.  Williams  further  stated,  that  he 
had  applied  the  principle  to  the  boilers 
of  a  6-horse  engine,  and  the  result 
was,  that  each  inch  deep  of  water, 
which  before  required  28  minutes  to 
evaporate,  was  now  done  in  20  minutes, 
being  an  increase  in  evaporative  power 
of  28  per  cent. 

He  also  exhibited  several  iron  pins 
which  had  been  exposed  to  the  greatest 
heat,  being  inserted  in  the  bottom  of 
the  above  toiler,  but  there  was  no  per- 
ceptible action  or  deterioration.  He 
came  therefore  to  the  conclusion,  that 
conductors  projecting  internally  into 
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the  flues  about  3  inches,  is  the  most 
convenient  and  practicable  length. 

With  respect  to  the  projection  into 
the  water,  this  will  depend  on  con- 
venience :  but,  although  a  length  of 
2  or  3  inches  afforded  extremely  fa- 
vourable results,  still  the  advantage 
was  very  great,  even  when  there  was 
no  inside  projection  whatever,  as  in 
the  pan,  fig.  2.  This  arrangement,  as 
it  is  most  advisable,  where  any  inter- 
nal incrustation  or  crystallization  might 
take  place,  as  in  salt  evaporative  pans, 
he  strongly  recommended. 

These  considerations  lead  to  an  im- 
portant modification  in  the  construc- 
tion of  boilers,  by  rendering  the  sides, 
or  vertical  surfaces,  equal  to  that  of  the 
upper,  or  horizontal,  surfaces.  They 
also  establish  the  value  of  increasing 
the  evaporate  power  of  given  areas  of 
boiler  plate,  rather  than  enlarging  those 
areas  by  extending  the  flues  j  the  effect 
being  to  enable  a  small  boiler  to  give 
as  great  an  evaporative  power  as  a 
larger  one. 


ON  AN  UNIFORM  SYSTEM  OF  SCREW 
THREADS  —  COMMUNICATED  TO  THE 
INSTITUTION  OF  CIVIL  ENGINEERS, 
1841.  BY  JOSEPH  WH1TWORTH,  ESQ. 
ASSOC.  INST.  C.  E. 

The  screw  threads  which  form  the 
subject  of  this  paper,  are  those  of  bolts 
and  screws,  used  in  fitting  up  steam 
engines  and  other  machinery.  Great 
inconvenience  is  found  to  arise  from 
the  variety  of  threads  adopted  by  dif- 
ferent manufacturers.  The  general 
provision  for  repairs  is  rendered  at 
once  expensive  and  imperfect.  The 
difficulty  of  ascertaining  the  exact 
pitch  of  a  particular  thread,  especially 
when  it  is  not  a  submultiple  of  the 
common  inch  measure,  occasions  ex- 
treme embarrassment  This  evil  would 
be  completely  obviated  by  uniformity 
of  system,  the  thread  becoming  con- 
stant for  a  given  diameter.  The  same 
principle  would  supersede  the  costly 
variety  of  screwing  apparatus,  required 
in  many  establishments,  and  remove 
the  confusion  and  delay  occasioned 
thereby.  It  would  also  prevent  the 
waste  of  bolts  and  nuts  which  is  now 
unavoidable.  The  impulse  and  direc- 
tion given  to  machinery  during  late 
years  have  tended  to  increase  these 


evils,  and  must  ultimately  lead  to  a 
change  of  system.  Take  for  example 
the  refitting  shop  of  a  Railway  or  Steam 
Packet  Company.  Here  the  variety 
of  apparatus  rendered  necessary  by 
the  want  of  uniformity  will  correspond 
with  the  number  of  distinct  manufac- 
turers by  whom  the  engines  are  sup- 
plied; whereas  if  the  same  system  of 
screw  threads  were  common  to  the 
different  engines,  a  single  set  of  screw- 
ing tackle  would  suffice.  The  economy 
and  manifold  advantage  resulting  from 
uniformity  in  this  instance,  must  be 
sufficiently  obvious. 

Supposing  the  same  principle  ex- 
tended throughout  engineering  and 
other  establishments  until  its  applica- 
tion became  general,  the  advantage 
would  be  proportionally  greater,  and 
would  assume  a  character  of  public 
importance.  Public  convenience  would 
be  promoted,  in  various  ways,  easy  to 
trace  though  leading  to  results  per- 
haps little  expected,  and  the  economy 
of  screwing  apparatus,  however  con- 
siderable, would  become  insignificant 
when  compared  with  the  contingent 
benefit  to  other  interests. 

Were  an  uniform  system  adopted  for 
marine  or  locomotive  engines,  there  can 
be  no  doubt  that  it  would  be  extended 
to  engines  and  machinery  of  almost 
every  description.  Peculiar  threads 
will,  of  course,  be  always  required  for 
particular  purposes;  but  in  screws  for 
general  use  in  fitting  up  machinery, 
the  advantage  of  uniformity  would  be 
paramount  to  every  other  consideration. 

It  does  not  appear  that  any  combined 
effort  has  been  hitherto  made  to  at- 
tain this  object  As  yet  there  is  no 
recognized  standard.  This  will  not  be 
matter  of  surprise,  when  it  is  consider- 
ed that  any  standard  must  be  to  a  great 
extent  arbitrary.  It  is  impossible  to 
deduce  a  precise  rule  from  mechanical 
principles,  or  from  any  number  of  ex- 
periments. On  the  other  hand,  the 
nature  of  the  case  is  such  that  mere 
approximation  would  be  unimportant, 
absolute  identity  of  thread  being  indis- 
pensable. 

To  how  great  an  extent  the  choice  of 
thread  is  arbitrary  will  appear  from  a 
cursory  consideration  of  tne  principles 
affecting  it  Without  attempting  to 
discuss  these  in  detail,  which  would  be 
foreign  to  the  present  purpose,  it  may 
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be  interesting  to  notice  the  general  out- 
line and  bearings  of  the  subject. 

The  use  of  the  screw  bolt  is  to  unite 
certain  parts  of  machinery  in  close  and 
firm  contact.  It  is  peculiarly  adapted 
for  this  purpose  by  the  compact  form 
in  which  it  possesses  the  necessary 
strength  and  mechanical  power.  The 
extreme  familiarity  of  the  object  tends 
to  prevent  the  observation  of  its  pecu- 
liar fitness.  Yet  among  all  the  appli- 
cations of  mechanics,  there  is,  perhaps, 
no  instance  of  adaptation  more  re- 
markable. The  ease  with  which  dis- 
tinct parts  of  machinery  can  be  united, 
the  firmness  with  which  they  are  held 
together,  and  the  facility  with  which 
they  may  be  separated,  arc  conditions 
of  the  utmost  importance,  which  by  no 
other  contrivance  could  be  combined 
in  an  equal  degree. 

While,  however,  the  utility  of  the 
screw  in  this  application  is  abundantly 
obvious,  it  is  by  no  means  evident  what 
may  be  the  precise  formation  most  ad- 
vantageous under  all  circumstances. 
No  exact  data  of  any  kind  can  be  ob- 
tained for  calculation,  and  the  problem 
will  be  found  to  be  capable  only  of  ap- 
proximate solution. 

The  principal  conditions  required  in 
the  screw  bolt  are  power,  strength,  and 
durability — the  latter  having  reference 
to  the  wear  occasioned  by  frequent 
fixing  and  unfixing. — But  none  of  these 
conditions  can  be  reduced  to  a  definite 
quantity.  We  cannot,  for  example,  de- 
termine the  exact  amount  of  power  ne- 
cessary to  draw  the  parts  of  a  machine 
into  due  contact,  or  the  precise  degree 
of  strength  which  may  suffice  for  resist- 
ing the  strains  to  which  they  may  be 
afterwards  exposed.  Hence  we  cannot 
lay  down  any  rule  for  choosing  the 
diameter  of  the  screw  bolt  required  for 
a  given  purpose.  Practical  men  can 
judge  of  the  proper  size  with  consider- 
able nicety,  but  they  have  no  means  of 
ascertaining  it  with  absolute  precision. 

If  the  diameter  be  given,  and  it  be 
required  to  find  the  proper  thread,  the 
nature  of  the  qustion  is  not  essentially 
altered.  The  amount  neither  of  power, 
nor  of  strength,  (nor  any  other  condi- 
tion,) is  thereby  determined.  A  certain 
limit  is  assigned,  but  within  that  limit 
the  proportions  of  strength  and  power, 
etc.,  may  vary  indefinitely  according  to 
the  actual  formation  of  the  thread. 


There  are  three  essential  characters 
belonging  to  the  screw  thread,  viz., 
pitch,  depth,  and  form.  Each  of  these 
may  be  indefinitely  modified  indepen- 
dently of  the  others,  and  any  change  will 
more  or  less  affect  the  several  condi- 
tions of  power,  strength,  and  durability. 
The  mechanical  power  of  the  screw 
depends  on  the  pitch,  which  for  a 
given  diameter  determines  the  angle 
of  the  inclined  plane,  and  on  the  form 
of  thread  which  regulates  the  direction 
in  which  the  force  applied  will  act. 
The  strength  of  the  screw  in  the  thread 
varies  with  each  of  the  three  charac- 
ters ;  in  the  centre  part,  being  as  the 
area,  it  is  little  affected,  except  by 
change  of  depth.  The  durability  of 
the  thread  also  depends  chiefly  on  its 
depth,  and  the  proper  degree  of  the 
latter  is  determined  principally  with 
reference  to  this  condition.  In  the  se- 
lection of  the  thread  considerable  lati- 
tude of  choice  will  be  found  to  prevail 
with  reference  to  all  the  characters. 
No  definite  rule  can  be  given  for  de- 
termining any  one  of  them.  It  may  be 
manifest  that  particular  threads  are  too 
coarse  or  too  fine,  too  deep  or  too  shal- 
low ;  but  there  are  intermediate  degrees 
within  which  the  choice  of  thread,  like 
that  of  the  diameter,  is  arbitrary,  and 
mast  be  guided  rather  by  discretion 
than  by  calculation. 

The  mutual  dependence  of  the  seve- 
ral conditions  required  in  the  thread 
may  be  noticed  as  having  a  tendency  to 
perplex  the  choice.  Thus  increase  of 
power  is  necessarily  attended  with  di- 
minution of  strength.  The  square 
thread,  which  has  the  advantage  in  re- 
spect of  power,  is  proportionally  weaker 
than  the  angular  thread.  A  fine  thread 
loses  in  strength,  while  it  gains  mecha- 
nically as  compared  with  a  coarser. 
Deep  threads  also,  while  they  are  more 
durable  than  shallow,  materially  detract 
from  the  strength  of  the  bolt. 

The  selection  of  the  thread  is  also 
affected  by  the  mutual  relation  subsist- 
ing between  the  three  constituent  cha- 
racters of  pitch,  depth,  and  form.  Each 
of  these,  as  before  observed,  may  be 
separately  modified ;  but  practically  no 
one  character  can  be  determined  irre- 
spective of  the  others.  The  pitch  of 
the  square  thread  is  generally  twice 
that  of  the  angular  for  the  same  dia- 
meter, to  retain  similar  proportions  of 
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power  and  strength.  Coarse  threads 
should  be  deep  as  compared  with  fine, 
to  provide  against  the  wear  from  fric- 
tion. A  coarse  angular  thread  will 
also  require  additional  depth  to  pre- 
serve the  due  proportion  of  power,  and 
to  prevent  the  longitudinal  strain  from 
being  thrown  too  much  sideways  on 
the  nut.  Hence,  each  character  acts 
as  a  limit  to  the  variation  of  the  others, 
and  in  some  instances,  (that  is  in  the 
case  of  certain  diameters,)  it  will  be 
found  that  the  leading  consideration  in 
fixing  one  character  is  the  resulting 
effect  on  another.  Thus,  in  some  of 
the  smaller  sizes,  the  pitch  is  deter- 
mined principally  by  reference  to  the 
depth — a  coarser  thread  being  objec- 
tionable, because  the  extra  depth  would 
too  much  weaken  the  centre  part  of  the 
bolt, — while  the  necessary  shallowness 
of  a  finer  thread  would  render  it  too 
liable  to  wear  with  friction. 

The  proportionate  strength  of  the 
thread  and  centre  part  of  the  screw  is 
regulated  mainly  by  the  depth  of  the 
nut,  which  is  generally  of  the  same 
measure  as  the  diameter  of  the  bolt. 
Assuming  this  dimension  as  fixed,  the 
proportion  of  strength  between  the 
two  parts  will  vary  with  the  different 
characters  of  thread,  and  more  par- 
ticularly with  the  depth.  The  centre 
part  not  being  liable  to  wear  while  the 
thread  is  subject  to  friction  and  acci- 
dental injury,  the  original  proportion 
of  strength  ought  to  be  considerably  in 
favour  of  the  latter. 

Such  being  the  variety  and  vagueness 
of  the  principles  involved  in  the  subject, 
a  corresponding  latitude  mightnaturally 
be  expected  in  their  practical  applica- 
tion, and  accordingly  we  find,  instead 


of  that  uniformity  which  is  so  desira- 
ble, a  diversity  so  great  as  almost  to 
discourage  any  hope  of  its  removal. 
The  only  mode  in  which  this  could  be 
attempted  with  any  probability  of  suc- 
cess would  be  by  a  sort  of  compromise, 
all  parties  consenting  to  adopt  a  medium 
for  the  sake  of  common  advantage. 
The  average  pitch  and  depth  of  the 
various  threads  used  by  the  leading 
engineers  would  thus  become  the  com- 
mon standard,  which  would  not  only 
have  the  advantage  of  conciliating  ge- 
neral concurrence,  but  would,  in  all 
probability,  be  nearer  the  true  stand- 
ard for  practical  purposes  than  any 
other. 

Messrs.  Whitworth  and  Co.  were  led 
some  years  ago  to  alter  the  threads  of 
their  screwing  tackle  on  this  principle, 
in  consequence  of  various  objections 
urged  against  those  they  had  previous- 
ly adopted,  and  the  result  of  the  expe- 
riment has  been  abundantly  satisfactory. 
An  extensive  collection  was  made  of 
screw-bolts  from  the  principal  work- 
shops throughout  England,  and  the 
average  thread  was  carefully  observed 
for  different  diameters.  The  },  i,  1| 
inches  were  particularly  selected  and 
taken  as  the  fixed  points  of  a  scale  by 
which  the  intermediate  sizes  were  re- 
gulated. The  only  deviation  made  from 
the  exact  average  was  such  as  might 
be  necessary  to  avoid  the  great  incon- 
venience of  small  fractional  parts  in 
the  number  of  threads  to  the  inch. 
The  scale  was  afterwards  extended  to 
G  inches. 

The  pitches  thus  obtained  for  angu- 
lar threads  are  shown  in  the  following 
table, 


Diameter  in  inches. 

k 

* 

T2* 

iti 

I 

i 

If 

1* 

Threads  to  the  inch. 

20 

18 

16 

14 

12 

11  10 

9 

8 

7 

7 

Diameter  in  inches. 

1§ 

If 

13 

H 

2  2} 

2* 

3 

3* 

Threads  to  the  inch. 

6 

6 

5 

5 

4J4 

4 

3. 

3i 

3i 

Diameter  in  inches. 

3* 

4 

4f5 

5| 

6 

Threads  to  the  inch. 

H 

3 

3 

H 

2| 

n 

9* 

It  will  be  observed  that  above  1  inch  sizes.  This  could  not  have  been  avoid- 
diameter  the  same  pitch  is  used  for  two     ed  without  introducing  small  fractional 
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parts.  The  economy  of  screwing  ap- 
paratus was  also  promoted  by  repetition 
of  the  thread. 

It  is  important  to  remark  that  the 
proportion  between  the  pitch  and  the 
diameter  varies  throughout  the  entire 
scale.  Thus  the  pitch  of  the  £  inch 
is  one-fifth  of  the  diameter — that  of  the 
i  inch,  one-sixth— of  the  1  inch,  one- 
eighth— of  the  4  inch,  one-twelfth — of 
the  6  inch,  one-fifteenth.  It  is  obvious 
that  more  power  is  required  as  the  dia- 
meter increases.  But  this  consideration 
alone  will  not  account  for  the  actual  de- 
viation, which  is  much  less  than  it  would 
be  if  the  scale  were  calculated  with 
reference  to  the  power  required.  The 
amount  of  power  necessary  must  be 
determined  in  relation  to  the  muscular 
force  of  the  human  arm,  aided  by  the 
leverage  of  the  screw-key.  Now  in 
the  case  of  smaller  screws,  there  is  a 
considerable  excess  of  force,  and  con- 
sequently of  power.  Again,  in  the 
larger  there  will  be  found  a  deficiency 
of  power,  for  with  all  the  leverage 
which  can  generally  be  applied,  it  re- 
quires the  force  of  several  men  to  fix  a 
bolt  of  6  inches  diameter.  Hence  it  is 
evident  that  at  the  two  extremes  of  the 
scale,  the  amount  of  power  required  is 
not  the  leading  consideration  in  fixing 
the  pitch  of  the  thread.  In  the  smaller 
sizes  the  necessary  depth  of  a  coarser 
thread,  as  before  observed,  would  too 
much  weaken  the  centre  part  of  the 
screw.  It  may  also  be  mentioned  that 
coarse  threads  .would  render  small 
screws  apt  to  work  loose  for  want  of 
sufficient  hold  to  prevent  the  effect  of 
jarring.  On  the  other  hand,  finer 
threads  on  large  bolts,  besides  being 
weaker  and  less  durable,  might  render 
it  difficult  to  unfix  them  when  occasion 
required. 

It  will  be  remembered  that  the  threads 
of  which  the  preceding  table  shows  the 
average,  are  used  in  cast  iron  as  well 
as  wrought,  and  this  circumstance  has 
no  doubt  had  its  effect  in  rendering 
them  coarser  than  they  would  have 
been,  if  restricted  to  wrought  iron. 

The  variation  in  depth  among  the 
different  specimens  was  found  to  be 
greater  proportionally  than  in  pitch. 
The  angle  made  by  the  sides  of  the 
thread,  will  afford  a  convenient  expres- 
sion for  the  depth.  The  mean  of  the 
variations  of  this  angle  in  one-inch 


t  OF  SCREW  THREADS. 

screws  was  found  to  be  about  55°,  and 
this  was  also  pretty  nearly  the  mean 
of  the  angle  in  screws  of  different  di- 
ameters. As  it  is  for  various  reasons 
desirable  that  the  angle  should  be  con- 
stant, more  especially  with  reference  to 
general  uniformity  of  system,  the  angle 
of  55°  has  been  latterly  adopted  through- 
out the  entire  scale.    A  constant  pro- 

Sortion  is  thus  established  between  the 
epth  and  the  pitch  of  the  thread. 
In  calculating  the  former,  a  deduction 
is  to  be  made  for  the  quantity  rounded 
off,  amounting  to  one-third  of  the 
whole  depth,  that  is,  one-sixth  from 
the  top,  and  one-sixth  from  the  bot- 
tom of  the  thread.  Making  this  de- 
duction, it  will  be  found  that  the  angle 
of  55°  gives  for  the  actual  depth  rather 
more  than  three-fifths,  and  less  than 
two-thirds  of  the  pitch.  The  precau- 
tion of  rounding  off,  is  adopted  to  pre- 
vent the  injury  which  the  thread  of  the 
screw,  and  that  of  the  taps  and  dies 
might  sustain  from  accident. 

The  system  of  threads  selected  in 
the  manner  above  described  has  already 
obtained  greater  extension  than  any 
other.  It  lias  been  adopted  exclusive- 
ly on  many  of  the  railways,  and  in 
some  of  the  most  ei  tensive  engineering 
establishments  in  England  and  Scot- 
land. During  the  present  year  it  has 
been  introduced  into  the  Royal  Dock 
Yard  at  Woolwich,  and  it  is  now  being 
applied  to  the  engines  constructing  for 
the  Royal  Mail  Steam  Packet  Compa- 
ny. Tnere  is,  therefore,  reason  to  hope 
it  may  be  instrumental  in  promoting 
the  proposed  object,  of  which  it  al- 
ready exemplifies,  on  a  subordinate 
scale,  the  practicability  and  advantage. 

But  the  difficulty  of  obtaining  a  con- 
currence of  opinion  in  favour  of  a  par- 
ticular system  is  not  the  only  one  to 
be  encountered.  The  inconvenience 
to  existing  establishments  which  any 
change  would  involve,  is  calculated  to 
retard  the  prevalence  of  an  approved 
system,  nor  could  general  co-operation 
be  reasonably  expected  unless  there 
were  a  certain  prospect  of  success. 
This,  however,  is  an  obvious  reason 
why  the  attention  of  engineers  should, 
without  loss  of  time,  be  directed  to  the 
subject. 

It  will  probably  occur  to  practical 
men  that  there  are  other  obstacles  to 
be  surmounted  before  the  principle  of 
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uniformity  can  be  carried  into  full 
operation.  The  great  want  of  accu- 
racy in  screwing  and  tapping  by  the 
ordinary  process,  may  be  particularly 
meritionea.  To  whatever  extent  this 
may  prove  an  obstruction,  it  may  be 
also  regarded  as  an  additional  motive 
for  urging  the  subject  on  general  atten- 
tion. The  necessity  for  greater  cor- 
rectness will  thus  be  placed  in  a  new 
and  stronger  light,  and  the  effect,  no 
doubt,  will  be  a  material  improvement 
in  this  essential  respect.  It  is  mainly 
for  want  of  accuracy  that  screw-bolts 
so  frequently  fail.  Unless  the  threads 
of  the  screw  and  nut  exactly  corres- 
pond in  every  part,  and  coalesce  through- 
out their  whole  length  and  depth,  their 
mutual  action  is  completely  deranged, 
power  and  strength  are  both  sacrificed, 
and  friction  is  proportionally  increased. 
The  immense  consumption  of  bolts 
and  nuts  in  fitting  up  and  working  ma- 
chinery may  give  some  idea  of  the 
extent  to  which  greater  accuracy  might 
be  productive  of  economy. 

It  is  intended  on  a  future  occasion  to 
enter  more  particularly  into  the  sub- 
ject of  screwing  tackle,  when  it  will 
appear  that  there  are  ample  means  for 
attaining  the  requisite  degree  of  accu- 
racy in  ordinary  practice. 

To  maintain  uniformity,  provision 
must  be  made  for  multiplying  stand- 
ards of  the  diameters  and  threads. 
Without  a  particular  provision  of  this 
kind,  which,  as  will  be  shown  hereafter, 
may  be  easily  made,  the  screwing 
tackle  would  degenerate  by  use  ana 
propagation. 

This  part  of  the  case  is  connected 
with  a  subject  of  great  extent,  which, 
under  every  aspect,  lays  claim  to  the  at- 
tention of  practical  engineers.  We  allude 
to  the  general  use  of  standard  gauges, 
graduated  to  a  fixed  scale,  as  constant 
measures  of  size.  It  is  quite  practica- 
ble by  such  means  to  work  to  a  com- 
mon measure  with  a  degree  of  accuracy 
sufficient  for  all  ordinary  purposes. 
Corresponding  parts,  instead  of  being 
got  up  one  to  another,  might  be  pre- 
pared separately.  The  indefinite  mul- 
tiplication of  sizes  would  thus  be  pre- 
vented, and  the  economy  of  the  work- 
shop simplified  to  an  extent  beyond 
calculation. 

J.  W. 


On  the  reading  of  this  paper  at  the 


institution  of  Civil  Engineers  (15th  of 
June  last)  Mr.  Field  claimed  for  the 
late  Mr.Maudslay  the  credit  of  having 
been  the  first  to  urge  the  adoption  of 
an  uniform  system  of  screw  threads, 
as  well  as  of  having  contributed  more 
than  perhaps  any  other  individual  to 
the  excellence  to  which  we  have  ob- 
tained in  this  branch  of  machinery. 
The  President,  Mr.  Walker,  and  Mr. 
S.  Seaward  corroborated  the  state- 
ments of  Mr.  Field.  All  parties,  how- 
ever, concurred  in  awarding  great 
praise  to  Mr.  Whitworth  for  the  talent 
and  energy  with  which  he  has  revived 
the  subject,  and  in  earnestly  hoping 
that  his  endeavours  may  be  attended 
with  the  success  which  they  so  emi- 
nently deserve.  We  quite  agree  with 
Mr.  W.  in  thinking  that  were  the 
same  uniformity  which  he  contends 
for  in  the  case  of  screws,  extended  to 
other  articles  which  are  common  to  a 
great  number  of  different  machines — 
were  a  set  of  standard  gauges  brought 
into  general  use,  instead  of  sizes  and 
varieties  being  multiplied  without  end— 
u  the  economy  of  the  workshop  would  be 
simplified  to  an  extent  beyond  calcula- 
tion not  only  so,  but  the  cost  of  ma- 
chinery of  every  sort  greatly  dimin- 
ished. 


THE  MAGNETIC  NEEDLE  CONSIDERED 
IN  RELATION  TO  THE  NEW  THEORY  OF 
THE  UNIVERSE— (VOL.  XXXII,  P.  555.) 

Sir,— The  magnetic  needle  having 
engaged  the  attention  of  intellects  in 
every  respect  so  much  superior  to 
mine,  I  should  scruple  to  offer  to  the 
public  any  observations  on  the  subject, 
were  it  not  that  I  consider  myself  as 
standing  on  different  ground  than  that 
from  which  it  has  been  hitherto  viewed, 
and,  once  for  all,  I  wish  it  to  be  under- 
stood, that  when  I  aver  that  such  or 
such  things  are,  1  only  intend  to  say 
such  or  such  things  would  be  in  accord- 
ance with  my  theory. 

The  magnetic,  or  leaded  needle  (for, 
if  I  have  rightly  informed  myself,  the 
needle,  before  and  after  being  magne- 
tized, has  not  the  same  centre  of  gra- 
vity,) is,  principally,  under  the  influence 
of  six  forces,  which  act  at  right  angles, 
and  also  in  opposition,  namely,  north 
and  south  (from  heat  and  cold)  east 
and  west,  (from  the  motion  of  the  earth,) 
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tip  and  dotcn  (from  absorption  and  ex- 
halation). It  would  be  useless  to  at- 
tempt to  point  out  the  innumerable  in- 
stances in  which  these  forces  must  sus- 
tain alterations.  That  they  are  of  the 
most  delicate  nature,  we  must  conclude, 
since  with  every  possible  care  of  the 
nicest  observer,  differences  of  variation 
occur,  at  the  same  time,  when  experi- 
ments are  made  in  a  house  and  in  the 
open  air.  Travening  fluids  partaking 
of  the  nature  of  the  principal  currents 
passing  in  every  direction,  must  ne- 


cessarily tend  to  promote  alterations 
in  every  direction,  to  say  nothing  of  the 
effect  of  the  variations  of  land,  water, 
&c.  on  the  earth's  surface. 

I  am  no  chemist ;  but  may  I  ask,  if 
there  would  be  any  thing  absurd  in 
calling  electricity  metallized  heat,  and 
the  magnetic  fluid  in  particular,  iron- 
izedheat? 

I  am,  your  obliged  obedient  servant, 

£)•  A.  M. 

October  9,  1841. 


mollett's  solar  stove. 

(Registered  pursuant  to  Act  of  Parliament.) 


[  KEGKTEREO 


The  new  stove  represented  in  the 
above  engraving,  the  invention  of  Mr. 
Mollett,  of  Norwich,  is  decidedly  novel 
in  appearance  and  construction.  The 
fire  place,  which  is  of  a  circular  form, 
is  surrounded  by  a  bright  reeded  circle, 
and  from  its  producing  an  effect  resem- 
bling the  sun's  rays,  the  stove  has  been 
called  the  "  solar  stove."  Above  the 
fire  place  there  are  two  doors,  for  the 
purpose  of  regulating  the  draught ; 


when  the  doors  are  set  open  the 
draught  is  diminished,  but  by  closing 
them  it  may  be  increased  to  any  re- 
quired extent.  Either  coke  or  coals 
may  be  used  as  fuel  in  these  stoves, 
ana  should  the  fire  become  low,  and 
the  apartment  cold,  by  adding  a  fresh 
supply  of  fuel,  and  closing  the  upper 
doors,  the  room  will  be  very  quickly 
heated  to  the  desired  degree. 
An  ash-pan  or  drawer,  below  the 
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fire-place,  receives  the  dust  and  cinders, 
and  also  the  contents  of  the  grate,  when 
it  is  desired  to  extinguish  the  fire, 
which,  on  pressing  a  lever  at  the  back 
of  the  right  hand  door,  falls  directly 
into  the  box,  thereby  avoiding — what 
has  been  asserted  to  be  the  cause  of 
many  serious  conflagrations — poking 
out  the  fire  at  bed-time. 

This  stove  is  an  effectual  cure  for 
smoky  chimneys,  as  it  admits  of  an 
easy  adaptation  to  the  circumstances  of 
every  situation  ;  it  is  furnished  with  an 
extra  flue  at  the  back  to  carry  off  all 
the  foul  or  burnt  air,  as  well  as  any 
dust  that  may  be  created  by  stirring 
the  fire. 

The  inventor  states  that  he  has  had 
one  of  these  stoves  in  use  for  some 
time,  and  that  it  fully  answers,  in  every 
respect,  his  most  sanguine  expectations. 

Our  Norwich  friends  may,  however, 
judge  for  themselves,  as  one  of  the 
stoves  is  to  be  seen  in  use  at  Mr.  Mol- 
lett's  warehouse,  Cowgate  Street,  Mag- 
dalen Street,  Norwich. 


MR.  OXLEY 'S  PLAN  OF  STKAM  NAVIGA- 
TION—  FATE  OP  INVF.NTORS. 

"  One  intellect  not  all  things  comprehends ; 
The  genius  formed  for  weeds,  and  grubs, 
and  flies, 

Can't  have  for  ever  at  its  finger  ends 
What's  doing  every  moment  in  the  skies." 

PlNDA  A. 

Sir,— I  have  read,  over  and  over 
again,  and  each  time  with  additional 
interest,  the  "  new  contribution  to  the 
history  of  the  steam  engine,"  published 
in  your  937th  number,  and  I  cannot 
help  thinking  that  the  writer,  Mr. 
Oxlcy,  has  done  well  to  place  the  mat- 
ter on  record  in  the  time-enduring 
pages  of  your  "  Journal." 

His  narrative,  indeed,  affords  a  la- 
mentable but  faithful  picture  of  what 
the  "  patrons  of  science  "  were  half  a 
century  since,  with  their  limited  per- 
ceptions and  aristocratic  prejudices. 

It  is  true,  as  Mr.  Oxley  pertinently 
observes,  there  were  no  "Mechanics' 
Magazines"  in  those  days,  to  assist 
inventive  genius  by  the  free  inter- 
change of  thought ;  nor  had  the  science 
of  constructive  engineering  so  far  deve- 
loped its  powers,  as  to  give  any  promise 
of  its  now  gigantic  progress. 

There  were  still,  however,  materials 
enough  forthcoming,  had  there  existed 


any  disposition  to  seek  them,  to  have 
enabled  an  impartial  and  unprejudiced 
mind  to  form  a  very  different  opinion 
of  Mr.  Oxley 's  proposed  scheme,  from 
that  entertained  by  (thanks  to  Peter 
Pindar)  the  immortal  Sir  Joseph  Banks. 
At  the  time  when  Mr.  Oxley  submitted 
his  plan  to  this  President  of  the  Royal 
Society,  the  capabilities  of  steam  in  the 
production  of  power,  even  upon  a  large 
scale,  had  become  tolerably  familiar  to 
the  well  informed ;  and  Mr.  Oxley  was 
convinced  "  that  an  agent  so  immensely 
powerful  as  the  steam  engine,  might 
be  successfully  employed  for  many  use- 
ful purposes,  besides  rolling  and  slit- 
ting of  metal,  and  pumping  water  out 
of  mines." 

To  the  capabilities  of  steam,  as  a 
source  of  power,  Sir  Joseph  Banks 
seems  to  have  urged  no  objection,  but 
confined  himself  to  two  points — the 
impossibility  of  giving  sufficient  steadi- 
ness to  the  machinery,  and  sufficient 
strength  to  the  revolving  oars.  The 
first  point  is  one,  upon  which  a  ship- 
wright of  the  lowest  class  could  at 
once  have  nut  him  right;  the  second 
objection  might  have  been  negatived 
by  reference  to  the  successful  perform- 
ances of  the  ancients,  as  well  as  by 
the  then  practice  of  the  Americans. 
For  we  are  told,  upon  the  authority  of 
Vitruvius,  that  "tne  ancients  had  a 
way  to  drive  their  ships  without  oar  or 
sayl,  so  that  they  could  never  be  wind- 
bound  ;  they  had  in  their  ships  three 
wheels  on  each  side,  with  eight  radii  of 
a  span  long,  jutting  out  from  every 
wheel ;  six  oxen  within  did  turn  this 
machine  and  wheels,  which  casting  the 
water  backward,  did  move  the  ship 
with  incredible  speed  and  force."  And 
boats  similarly  propelled  were  em- 
ployed in  America,  about  the  very  time 
at  which  the  correspondence  referred 
to  was  in  progress. 

Indisposition  honestly  to  investigate 
any  plan  that  seems  to  militate  against 
preconceived  notions,  on  the  part  of 
those  in  whose  power  it  lies  to  foster 
and  encourage  latent  talent,  and  the 
incapability  of  struggling  genius  to 
bear  up  against  the  barriers  raised  in 
their  progress  by  such  feelings,  has 
perpetuated  the  reign  of  the  "  dark 
ages  "  to  an  extent  that  can  never  be 
fully  known.] 

Until  the  present  year,  I  dare  6ay 
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many  of  your  intelligent  readers  knew 
but  imperfectly,  or  not  at  all,  to  whom 
they  were  actually  indebted  for  the  in- 
vention of  steam  navigation ;  although 
the  claims  of  Symington  are  now  esta- 
blished upon  a  basis,  which  time  can 
only  make  more  sure. 

Most  nobly  have  you  secured  for  his 
memory  that  renown,  and  you  will  yet,  I 
trust,  obtain  for  his  family  that  reward, 
which  was  not  only  denied  to  him  in 
his  life  time,  but  would  even  now  be 
wrested  from  him  and  appropriated 
where  not  a  shadow  of  a  just  claim 
exists. 

May  every  ill-used  son  of  genius 
find  an  equally  powerful  advocate 
against  all  such  envious  minds  as 
would  withhold  the  acknowledgments 
due  to  merit,  and  rob  it  of  its  just  re- 
ward. 

It  is  a  lamentable,  though  undeniable 
fact,  that  of  all  classes  of  men  in  this 
country,  inventors  have  ever  been,  and 
still  are,  both  legally  and  socially,  the 
most  oppressed. 

I  am,  Sir,  Yours,  &c. 

W.  Baddeley. 

30th,  1841. 


THE  GENERAL  STEAM  CARRIAGE  COM- 
PANY—MR. BEALE  IN  REPLY  TO  COL. 
MACERONE. 

Sir, — The  statement  of  Col.  Mace- 
rone  in  your  Magazine  for  the  23rd 
inst  is  erroneous.  My  first  bill  was 
1102/.,  and  my  subsequent  one  for  al- 
terations, &c,  and  running  some  hun- 
dreds of  miles,  290/.  I  believe  that 
Col.  Macerone  has  done  more  than  any 
other  man  in  the  kingdom  towards 
steam  locomotion  on  common  roads, 
and  that  if  his  scheme  were  properly 
supported  it  would  succeed,  and  be  of 
vast  utility  to  the  community. — By 
giving  the  above  statement  a  place  in 
your  valuable  Magazine  for  Saturday 
next,  you  will  confer  a  favour  on 
Your  obedient  Servant, 

J.  T.  Be  ale. 

East  Greenwich  8team  Engine  and  Iron  Works, 
25th  Oct.,  1841. 


DR.  ROTH'S  CALCULATING  MACHINE. 

Since  the  brief  notice  which  we  gave  last 
week  of  this  machine,  on  the  authority  of 
the  Timet,  we  have  ourselves  had  an  oppor- 


tunity of  personally  witnessing  its  perform- 
ances, at  the  Polytechnic  Institution,  and 
cordially  bear  our  humble  testimony  to  the 
great  efficiency  (within  certain  limits)  of  the 
invention.  We  use  the  word  machine,  as  the 
whole  of  Dr.  Roth's  calculating  contrivances 
may,  we  understand,  be  combined  in  one 
frame  or  case;  but  what  we  saw  were  two 
separate  machines  or  instruments — one  for 
performing  the  operations  of  addition  and 
subtraction,  which  is  of  a  rectangular  form, 
about  6  inches  long  by  3  in  breadth ;  and  the 
other  for  doing  sums  in  multiplication  and 
division,  which  is  of  a  circular  form,  about 
1 2  inches  in  diameter,  and  3  inches  in  thick- 
ness. On  the  face  of  each  machine  there  is 
a  series  of  revolving  circles  or  zones,  each 
bearing  the  integral  numbers  1,  2,  3,  4,  5, 
6,  7,  6,  9,  and  each  representing  either  units, 
or  tens,  or  hundreds,  or  thousands,  Sec  Be- 
neath each  figure  there  is  an  orifice,  by 
inserting  a  small  hand-style  or  pricker,  in 
which  the  circle  to  which  it  belongs  can  be 
turned  round,  so  as  to  present  that  figure  to 
auy  point  of  the  circle  desired.  All  these 
circles  are  connected  with  and  act  upon  a 
system  of  wheel  work  concealed  from  view 
beneath  the  face  of  the  machine,  (like  the 
machinery  of  a  watch,)  but  in  what  manner 
or  on  what  principle  is  not  explained,  and 
will  probably  remain  a  secret  till  the  specifi- 
cation of  the  patentee  (Mr.  Wertheimer)  is 
enrolled.  As  the  numbers  to  be  added,  sub- 
tracted, multiplied,  or  divided,  are  given  to 
the  operator,  he  transfers  them  to  the  ma- 
chine by  means  of  the  style ;  and  when  the 
whole  are  told  off,  you  see  almost  at  the 
same  instant  the  product  or  answer  to  the 
question,  exhibited  to  view  through  a  series  of 
open  circular  spaces  left  in  the  face  of  the 
machine,  immediately  above  the  revolving 
circles.  We  saw  a  great  many  questions 
solved  by  these  machines,  in  each  of  the  first 
four  rules  of  arithmetic,  as  fast  as  they  could  be 
enunciated,  and  in  every  instance  without  the 
slightest  error.  Whether  the  system  of  the 
inventor  can  be  made  applicable  to  the  solu- 
tion of  questions  in  the  higher  brauches  cf 
the  science  of  numbers,  remains  yet  to  be 
seen ;  but  we  have  no  doubt  on  our  minds  of 
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its  complete  mastery  over  all  the  more  ordi- 
nary computations  required  in  the  current 
business  of  life.    Dr.  Roth's  machines  have 
the  defect,  which  is  probably  inseparable 
from  all  machines  of  this  class,  that  you 
caooot  retrace  the  steps  of  any  computation 
made  by  them  ;  so  that  if  any  error  is  made 
in  the  delivery  of  a  series  of  numbers  to  the 
machine,  and  which  of  necessity  will  produce 
an  erroneous  product,  it  is  impossible  to 
detect  where  that  error  lies,  and  your  only 
remedy  is  to  perform  the  whole  computation 
over  again.    But  it  is  to  be  observed,  on  the 
other  hand,  that  so  rapid  is  tbe  operation  of 
these  machines,  that  you  may  make  any 
computation  by  them  (within  the  range  of 
common  arithmetic)  half  a  dozen  times  over, 
in  the  same  time  that  it  would  take  most 
persons  to  make  the  same  computation  by 
pen  or  penciL    If  used  as  tests  merely  by 
which  to  check  calculations  on  paper,  they 
must  be  of  immense  service  in  all  public 
offices,  banking  and  commercial  establish, 
ments,  schools,  &c    If  the  numbers  are  but 
given  to  them  correctly,  the  answers  fur- 
nished by  them  are  certain  to  he  correct.  One 
great  recommendation  which  Dr.  Roth's  ma- 
chines possess  over  all  others  of  the  sort 
which  we  have  seen  or  heard  of,  is  their  con- 
veniently portable  size,  and  (should  the 
demand  for  them  be  extensive)  consequent 
cheapness.     The  price  now  asked  for  an 
adding  and  subtracting  machine,  of  the  di- 
mensions before  given,  is  21.  is.,  and  for  the 
multiplying  and  dividing  one,  26/.  5*. ;  but 
unless  there  is  something  of  a  more  nice  and 
complex  character  in  the  concealed  machinery, 
than  we  have  any  reason  to  suppose  there  is, 
both  machines  might  be  supplied,  in  large 
numbers,  for  a  fourth  of  the  money,  and  yield 
a  handsome  profit.    At  the  head  of  the  list 
of  subscribers  for  a  set  of  the  machines,  we 
were  pleased  to  observe  the  names  of  "  Vic- 
toria "  and  "  Albert." 

PREVENTING  ACCIDENT8  ON  RAILWAYS. 

Sir, — Since  my  last  letter  to  you  on  the 
subject  of  a  plan  to  separate  the  engine  on 
railroads  from  the  train,  in  case  of  its  swerv- 
ing from  the  rail,  another  contrivance  has 
suggested  itself  to  my  mind,  which  may  per- 


haps be  an  improvement.  It  is  this,  to  drop 
a  circular  bolt  connected  by  a  bar  with  the 
engine,  into  a  cavity  made  to  receive  it,  which 
is  square  at  the  sides,  and  strongly  affixed  to 
the  carriage  train,  which  strong  bolt  or  key 
will,  on  the  engine  deviating  from  the  right 
line,  be  gradually  lifted  from  its  socket  by  a 
sloping  shoulder  on  either,  that  is  united  with 
the  attachment  to  the  train,  whether  the 
engine  swerve  to  tbe  right  or  to  the  left,  and 
thus  the  pin  or  bolt,  having  lost  its  hold, 
will  be  separated  from  the  train. 
I  remain,  Sir,  Yours,  &c. 

George  Cumberland. 


CLYDE  STEAMERS. 

Sir, — In  your  valuable  Magazine  I  have 
seen  several  notices,  taken  by  A.  M.,  of  the 
Wallace  and  Burns  Clyde  built  vessels ;  but 
no  one,  I  think,  has  given  A.  M.  a  correct 
account  of  the  performances  of  each  of  these 
vessels.  I  would  first  advert  to  the  notice 
taken  of  the  run  which  the  Wallace  bad  with 
the  Duchess  of  Kent,  a  vessel  belonging  to 
the  same  Company.  The  Wallace  had  alto- 
gether 30  tons  of  coal  on  board,  (10  tons  in 
the  after-hold,  and  the  rest  in  the  coal 
bunkers,)  and  about  40  persons,  including 
the  crew.  The  two  vessels  started  from 
Blackwall,  (not  Deptford,  as  stated  by 
L.  P.)  and  the  Wallace  kept  a-head  for  about 
half  way  to  Graveseod,  when  the  Wallace 
slacked  her  speed,  to  allow  the  Duchess  to 
pass,  as  the  Directors  (of  the  Company) 
were  quite  satisfied  that  the  Wallace  went  as 
fast  as  she  was  represented  to  do.  The  reason 
the  Wallace  bad  so  many  coals  on  board,  was 
to  place  both  vessels,  as  nigh  as  could  be 
done,  with  tbe  same  weight,  so  as  to  give  the 
Duchess  of  Kent  a  fair  chance,  and  not,  as 
L.  P.  states,  to  trim  the  Wallace,  which  would 
have  done  better  without  any  such  weight, 
as  she  has  got  too  many  floats  on  the  water 
when  she  is  light,  (that  is,  with  about  6  tons 
of  coal.)  The  Duchess  had,  I  am  informed, 
only  7  tons  of  coal,  besides  her  passengers. — 
With  regard  to  the  Duke  of  Sussex  beating 
the  Wallace  7  minutes,  L.  P.  has  been  misin- 
formed, as  the  difference  of  time  was  only  5 
minutes,  which  was  owing  to  the  Wallace 
having  to  ease  several  ti«nes  to  make  way  for 
sailing  vessels.  The  Duke  of  Sussex  and 
Duchess  of  Kent  I  consi  ler  as  both  very  fast 
vessels,  and  till  this  summer  they  had  very 
few  superiors. 

Nothing  has  been  said  about  the  Burns, 
except  by  Mr.  Bayley,  and  he  states  that  she 
was  passed  by  the  slowest  Gravesend  boats. 
Now,  I  have  made  a  few  inquiries,  and  I 
find  she  is  by  no  means  so  slow.  If  she 
were  as  Mr.  B.  represents,  how  comes  it  that 
she  has  beat  every  boat  she  has  cooie  along- 
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side  of  at  Southampton  ;  and  some  of  the 
boats  she  has  tried  and  beat,  are  considered 
crack  boats.  The  Burns  has  made  the 
quickest  passage  from  Southampton  to  Tor- 
quay and  Plymouth,  that  ever  has  been  done, 
1  believe,  by  steam.  The  passage  from  South- 
nmpton  to  Torquay  was  done  in  10  hours, 
and  from  Torquay  to  Plymouth  in  4  hours 
and  \,  without  canvass. 

I  remain,  Sir,  yours,  &c, 

Vulcan. 

October  5th,  1841. 

THE  11  BLACKWALL"  STEAMER. 

Sib, — Your  correspondent  44  Mechanic," 
wishes  to  know  the  cause  of  the  mystery  ob- 
served by  the  engineers  of  The  Blackball. 
Allow  me  to  inform  him  that  the  engineers 
and  stokers  have  orders  from  their  superiors 
not  to  inform  the  inquisitive  public  concerning 
the  pressure  of  steam  in  their  boilers,  as 
many  false  reports  have  gone  abroad  with 
regard  to  the  pressure  used  in  other  steam- 
boats, and  which  reports  have  bad  most  in- 
jurious effects.  With  regard  to  the  jerks  felt 
by  him  upon  the  admission  of  steam  (worked 
at  too  high  a  pressure)  above  and  below  the 
piston,  at  the  moment  of  the  crank  passing 
each  centre,  I  beg  to  observe,  that  engines 
are  worked  at  a  much  higher  pressure  than 
The  Blackuall,  without  the  slightest  jerk 
being  felt.  How  then  can  he  account  for  the 
shocks  or  jerks  being  caused  by  the  admis- 
sion of  the  steam,  or  by  the  vacuum  on  the 
opposite  side  of  the  piston  ?  When  he  is 
further  informed  that  the  slides  have  what  is 
termed  a  lead  or  advance  on  the  engine,  to 
which  they  admit  steam,  and  that  the  steam 
has  entered  the  cylinder  previous  to  the  crank 
having  passed  the  centres,  and  that  in  high 
pressure  engines  (locomotives,  for  instance,) 
the  slides  have  a  considerable  lead  on  the 
piston  or  stroke  of  the  engine,  be  will  per- 
ceive that  no  other  cause  can  be  assigned  for 
the  slocks  felt,  than  by  the  reversing  of  the 
momentum  given  to  the  beam  and  other  con- 
necting rods  of  the  engine  ;  for  instance,  the 
engines  of  The  Gorgon  (a  description  of 
which  is  given  in  your  instructive  Magazine, 
No.  9)1,)  do  not  cause  such  a  vibration  as 
engines  of  the  common  and  steeple  construc- 
tion, where  more  unequal  and  heavier  con- 
nections are  used. 

I  am,  Sir,  Yonrs,  &c, 

Dicque. 

Cctcbcr  19. 

THE  IMPROVED  CARPENTER'S  BENCH— MR. 
FIELD  IN  EXPLANATION. 

Sir, — Having  been  applied  to,  both  per- 
sonally and  by  letter,  for  a  better  explanation 
to  my  plans  of  44  An  Improved  Carpenter's 


Bench,"  and  "I  mprov  ed  Shifting  Quadrant 
Mitre  Board,"  as  laid  down  in,  your  Magazine 
of  March  27,  1841,  vol.  xxziv.,  No.  920, 
I  beg  leave  to  correct  the  following  errors  of 
thc  press.  At  page  244,  2nd  col.,  line  27, 
for  44  the  holes  B  and  C,  and  the  damps.  At 
the  bead  of  the  bench/'  read  "  at  the  holes 
B  and  C,  and  the  clamp  at  the  bead  of  the 
bench,  are  stout,"  &c.  Page  245,  1st  col., 
line  2,  for  44  inserted  into  the  board.  A,  the 
top  screw,"  read,  44  inserted  into  the  board  A  ; 
the  top  screw,  &c."  Page  243,  for  44  N  N" 
read  44  DDD,"  and  in  that  of  44  DD"  place 
44  N  N."  Insert  the  letter  g  as  omitted  at 
the  stop  of  the  chop  C  of  plate,  page  243, 
as  described  at  page  242,  2nd  col.,  4th  line 
from  bottom.  In  the  end,  section  S,  plate 
the  1st,  the  letter 44  M  "  is  reversed  (S  being 
the  top  of  the  section).  The  screw  L  should 
have  accompanied  the  engraving  H,  plate  2. 
Over  fig.  H  is  omitted  the  line  thus 


as  showing  the  manner  of  its  opening,  as 
referred  to  in  the  reference,  page  244,  1st 
col. 

The  engraving  at  the  head  of  plate  1, 
page  241,  as  described  in  the  last  paragraph 
of  page  244,  should  have  followed  that  of 
the  bench,  and  been  beaded  as  a  separate 
article,  viz.  44  Field's  Improved  Quadrant 
Mitre  Board,"  (this  article  being  entirely 
distinct  from  that  of  the  bench.) 

I  remain,  Sir,  Yours,  &c, 

S.  H.  Field. 

Evesham,  Mechanics'  Institution, 
20th  Oct.,  1841. 


ABSTRACTS  OF  SPECIFICATIONS  OF  ENGLISH 
PATENTS  RECENTLY  ENROLLED. 

*»•  Patentees  wishing  for  more,  full  ab- 
stracts of  their  Specifications  than  the  present 
regulations  of  the  Registration  Offices  will  ad- 
mit  of  our  giving,  are  requested  to  favour  vs 
with  the  loan  of  their  Specifications  for  that 
purpose. 

Christopher  Edward  Dam  pier,  of 
Ware,  Hertfordshire,  Gentleman,  for 
improvements  in  weighing  machines. — En- 
rolment Office,  October  15,  1841. 

The  first  of  these  improvements  consists 
in  the  application  to  weighing  machines  of  a 
spiral  spring,  the  inner  end  of  which  is  fixed 
to  the  frame,  while  its  outer  end  is  fastened 
to  a  pulley,  over  which  a  cord  passes,  and 
supports  the  scale- pan.  An  index,  or  band, 
is  attached  to  the  axis  of  the  pulley,  which 
traversing  before  a  graduated  scale,  indi- 
cates the  weight  of  the  article  placed  in  the 
scale.  In  another  arrangement,  the  inner 
end  of  the  spring  is  affixed  to  the  axis  of  the 
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pulley,  and  its  outer  end  fastened  to  the 
frame  of  the  machine. 

In  a  second  improvement,  the  graduated 
scale  on  the  dial  of  the  weighing  machine  is 
in  a  spiral  line,  and  in  order  that  the  index 
may  follow  the  same,  a  ribbed  spiral  is  cast 
on  the  face  of  the  dial,  and  the  index  passed 
through  a  circular  rib,  or  hoop,  projecting 
from  the  axis  of  the  pulley  behind  the  dial, 
the  index  sliding  freely  through  the  hoop. 
The  index  is  equipped  with  two  anti-friction 
rollers,  and  as  it  turns  round,  it  is  moved 
gradually  in  or  out,  so  as  to  correspond  with 
the  spiral  graduations  on  the  dial. 

A  third  improvement  consists  in  placing 
a  diagonally-cut  toothed  piniou  on  the  axis 
of  the  index,  in  which  a  m  Utiplying  wheel  oa 
the  centre  of  the  scale-beam  of  a  weighing 
machine  works,  so  that  a  small  motion  of  the 
scale-beam  causes  an  increased  range  of  the 
index. 

A  fourth  improvement  consists  of  vari- 
ous modifications  of  movable  bearings  for 
weighing  machines  ;  one  of  them,  applied  to 
the  scale-beam  of  a  weighing  machine,  is  as 
follows.  A  circular  aperture  is  cut  in  one 
end  of  the  beam,  in  which  a  wheel  moves 
freely,  having  a  segment  removed  from  its 
upper  part,  in  which  the  knife-edged  axis  of 
a  scale-link  rests.  At  the  other  end  of 
the  beam,  a  similar  aperture  is  made,  and  a 
wheel  turns  freely,  through  the  centre  of 
which  the  scale-link  passes,  thereby  super- 
seding the  knife-edged  axis.  The  ends  of 
the  scale-beam  axis  are  knife-edged,  and  work 
in  suitable  bearings  ;  the  middle  of  it  is  cir- 
cular, and  turns  loosely  in  a  circular  aper- 
ture in  the  centre  of  the  scale-beam. 

A  fifth  improvement  consists  in  the  ap- 
plication of  adjusting  screws  to  scale-beams. 
An  adjusting  balance- weight  is  placed  at  each 
end  of  the  beam,  by  screwing  of  which  in  or 
out,  the  beam  is  accurately  balanced,  the 
points  of  suspension  of  the  scale  always  re- 
maining equidistant  from  the  centre  of  the 
beam.  The  end  screw  is  also  used  to  ad- 
just the  proportionate  distances  between  the 
bearings  of  lever-beams,  by  using  the  pe- 
riphery of  the  screw- head  for  one  of  the  knife- 
edged  bearings. 

The  claim  is,  1.  To  the  application  of  a 
spiral  spring  to  weighing  machines. 

2.  To  the  application  of  a  spiral  line  of 
graduation,  and  corresponding  movement  of 
the  index  to  weighing  machines. 

3.  To  the  application  of  dingonally-cut 
toothed  multiplying  wheels  to  the  axis  of  the 
index  of  weighing  machines. 

4.  To  the  movable  bearings  and  arrange - 
meut  of  knife-edged  fulcra  connected  with 
the  same,  as  applied  to  weighing  machines. 

5-  To  the  adjusting  screws,  as  applied  to 
»cale.bearas. 


Fkank  Hills,  and  George  Hills,  of 
Deptford,  Kent,  Manufacturing  Che- 
mi  $T8t  for  certain  improvement*  in  the  manu- 
facture of  sulphuric  acid,  and  carbonate  of 
soda,'— Enrolment  Office,  October  15,  1841. 

The  first  improvement  relates  to  furnaces 
or  ovens  for  roasting  or  calcining  pyrites, 
mundic,  or  sulphate  of  iron.  The  front  of  the 
furnace  is  occupied  by  a  transverse  flue,  com- 
municating with  the  ignited  fuel  of  a  coke 
oven,  or  other  large  Are.  Three  ranges  of 
flues  branch  out  from  the  former,  and  after 
one  or  more  turnings,  terminate  in  a  chim- 
ney flue  at  the  back  of  the  furnace.  Be- 
tween each  turn  of  the  flues,  the  spaces  are 
divided  by  walls  into  chambers,  in  which  the 
pyrites,  &c,  are  burned ;  these  chambers 
have  sliding  doors  at  one  end  for  the  admis- 
sion of  air  to  the  burning  pyrites,  in  the  pro- 
portion required  to  form  sulphurous  acid  gas. 
The  opposite  ends  of  the  chambers  commu- 
nicate through  two  Hues  with  a  condens- 
ing chamber.  An  iron  vessel,  containing  a 
sufficient  quantity  of  nitre  to  convert  the 
sulphurous  into  sulphuric  acid,  is  placed  in 
the  latter  flue. 

A  second  improvement  consists  in  manu- 
facturing sulphuric  acid  from  the  residuum 
of  pyrites  that  has  been  burnt  in  the  ordi- 
nary way  of  making  that  acid.  In  the  pre- 
sent process,  the  residuum  is  ground  to  a 
powder,  and  burned  in  thin  strata  in  any 
suitable  furnace,  preference  being  given  to 
that  above  described.  All  the  sulphur  is  thus 
driven  off,  and  converted  into  sulphuric  acid 
gas,  which  being  mixed  with  nitrous  acid  gas 
in  its  passage,  is  received  in  the  condenser  as 
sulphuric  acid. 

A  third  improvement  consists  in  making 
sulphuric  acid  from  a  liquid  or  hydro-sulphuret 
of  lime  ;  the  bydro-sulphoret  being  put  into 
close  iron  vessels,  the  sulphuretted  hydrogen 
is  driven  off,  and  after  passing  through  a  re- 
frigerating apparatus,  is  led  through  a  platina 
pipe  kept  red  hot  in  a  furnace,  where  it  is  in. 
flamed  ;  the  results  of  its  decomposition— sul- 
phurous acid  gas  and  the  vapour  of  water- 
are  then  received  in  a  leaden  condenser,  and 
being  treated  with  nitrous  acid  gas  form 
sulphuric  acid. 

A  fourth  improvement  consists  in  ob- 
taining carbonate  of  soda  from  the  decom- 
position of  sulphate  of  soda  by  barytes.  A 
quantity  of  precipitated  carbonate  of  barytes 
is  mixed  with  about  one-third  its  weight  of 
tar,  or  other  carbonaceous  matter,  and  made 
into  bricks,  which  are  burned  in  a  kiln  re- 
sembling a  lime-kiln.  The  caustic  barytes 
thus  formed  is  dissolved  in  water,  and  added 
to  sulphate  of  soda  in  solution,  in  the  pro- 
portion of  78  parts  of  (dry)  barytes,  to  72 
parts  of  (dry)  sulphate  of  soda,  when  de« 
composition  will  take  place,  forming  caustic 
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soda  and  sulphate  of  barytes.  The  soda  is 
afterwards  converted  into  carbonati  by  the 
ordinary  process. 

Henry  Augustus  Wells,  of  St. 
John's  Wood,  Gentleman,  for  certain 
improvements  in  the  manufacture  of  woollen 
cloth.    Petty  Bag  Office,  October  17,  1841. 

The  first  of  these  improvements  consists 
in  an  arrangement  of  uiachiuery  and  processes 
for  felting  bats  of  wool  for  the  manufacture  of 
doth.  The  bat  is  wound  upon  a  roller  at 
one  end  of  the  hardening  machine  with  a 
roll  of  canvass  under  it ;  the  ends  of  the  bat 
and  canvass  are  introduced  by  a  revolving 
apron  between  two  plateos,  the  uppermost 
of  which  is  solid  and  movable,  while  the 
lower,  which  is  hollow,  remains  stationary. 
When  the  ends  of  the  two  rolls  have  reached 
the  farther  end  of  the  machine,  the  apron  is 
stopped,  and  steam  is  admitted  beneath  the 
perforated  surface  of  the  lower  platen.  The 
upper  platen,  which  is  weighted,  is  then 
caused  to  traverse  backward  and  forward 
over  the  bat,  and  by  its  friction,  aided  by 
the  moist  heat,  combiues  the  fibres  of  the 
wool  closely  with  each  other.  After  a  short 
time  the  steam  is  admitted  to  the  lower 
chamber  of  the  under  platen,  which  dries 
and  causes  an  additional  shrinking  of  the 
bat.  That  portion  of  the  bat  is  then  re- 
moved, and  a  fresh  surface  brought  between 
the  platens,  and  so  on,  until  the  whole  of 
the  bat  has  been  operated  upon  ;  the  portion 
that  has  been  operated  on  being  wound,  with 
the  canvass,  upon  a  roller.  The  bat  and 
canvass  are  afterwards  tied  in  another  can- 
vass and  boiled  in  soap  and  water  ;  they  are 
then  placed  in  a  suitable  trough,  and  the 
liquid  squeezed  out.  The  bat  is  then  placed 
in  the  angular  drum  of  a  fulling  machine  to 
which  steam  is  admitted ;  this  drum  is  placed 
in  a  cylindrical  drum,  to  which  a  slow  re- 
volving, or  oscillating  motion  is  given.  In 
about  half  an  hour  the  bat  is  taken  out  aod 
separated  from  its  canvass,  moistened  with 
soap  and  water,  rolled  up  and  laid  in  a  milling, 
or  plating  machine,  several  kinds  of  which 
are  described.  In  the  milling  machine  the 
bat  is  acted  upon  by  hammers  and  by  steam, 
which  give  it  the  necessary  firmness  and  so- 
lidity, and  it  may  be  afterwards  passed 
through  the  ordinary  fulling  stocks,  if  de- 
sired. 

A  second  improvement  consits  of  an 
overhauling  machine,  to  be  used  in  lieu  of 
manual  labour  for  stretching  cloths  duriug 
the  process  of  milling  cloths,  made  either  by 
weaving,  or  by  the  felting  process. 

A  third  improvement  consists  in  depo- 
siting every  alternate  sliver  of  wool  from 
which  the  bat  is  made,  with  its  fibres  across 
those  of  the  preceding  one ;  by  which  means 


STEAM  FRIGATE. 

the  cloth  made  from  the  bats  so  formed,  are 
equally  rigid  and  strong  in  every  direction. 


THE  STEAM  FRIGATE  "  GEYSER." 

On  Tuesday  last,  Her  -Majesty's  steam- 
frigate  Geyser,  1,060  tons,  built  at  Sheerness 
from  the  designs  of  Sir  William  Symonds, 
and  fitted  by  Messrs.  Seaward  and  Capel, 
left  her  moorings  off  Limehouse  on  an  ex- 
perimental trip  down  the  river.  This  fine 
vessel  is  the  fifth  of  her  class  fitted  with 
engines  upon  what  is  scientifically  denomi- 
nated the  Gorgon  principle,  which  was  first 
introduced  into  the  service  by  Messrs.  Sea- 
ward. By  this  peculiar  construction  of  the 
machinery,  a  saving  in  weight  of  one-fourth, 
and  more  than  one-tbird  in  space,  has  been 
effected  over  the  ordinary  beam-engiues.  The 
engine-room  is  only  50  feet  long,  within 
which,  besides  her  machinery,  she  can  stow 
300  tons  of  fuel,  sufficient  for  15  days'  steam- 
ing at  full  power,  aod  enough  almost  to  carry 
her  to  any  sea  capital  of  the  civilized  world. 
Upon  her  troop-deck  there  is  accommoda- 
tion for  300  soldiers,  with  their  officers,  bag- 
gage and  equipments,  besides  the  usual  space 
allotted  to  her  own  officers  aod  crew.  The 
general  arrangemeuts  and  construction  of 
the  vessel,  do  great  credit  to  the  scientific 
and  practical  skill  of  the  Surveyor  General 
of  the  Navy ;  the  superior  style,  the  econo- 
mical adaptations,  the  harmonious,  smooth, 
yet  powerful  action  of  the  machinery,  also 
entitle  Messrs.  Seaward  to  the  highest  praise. 
The  distance  to  below  Gravesend  and  back 
was  performed  at  the  rate  of  ll£  miles  an 
hour,  and  so  complete  was  the  absence  of  all 
noise  or  vibratory  motion,  most  disagreeably 
felt  in  other  steamers,  that  a  person  standing 
over  the  engine-room,  or  at  either  extremity 
of  the  deck,  would  scarcely  have  known  that 
she  was  under  weigh.  The  Messrs.  Sea- 
ward provided  an  elegant  collation  on  board 
to  a  numerous  party  of  naval  officers,  engi- 
neers, and  scientific  gentlemen  present  on  the 
occasion.  Sir  William  Symonds "  was 
toasted  by  the  Vice  President,  Mr.  S.  Sea- 
ward, who  complimented  the  Surveyor  General, 
as  the  first  who  had  introduced  into  the  navy 
models  adapted  by  their  form,  beam,  and 
general  construction,  alike  to  sail  and  steam 
well.  Captain  Jones  gave  "  the  Health  of 
Admiral  Sir  Robert  Stopford,"  which  was 
drunk  enthusiastically,  and  modestly  yet 
most  effectively  responded  to  by  Captain 
Stopford,  who  took  occasion  to  observe,  that 
in  the  exploits  at  Acre,  the  two  steam-frigates 
fitted  by  Messrs.  Seaward  had  done  the 
greatest  execution.— Times. 
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Date  of  Number 
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846  G.  and  J.  Humphries  

847  Thomas  Horn  

848  William  Ground  

849  J.  Ridgway  and  Co. 

850  J.  Biddle  and  Co  

851  Rising  Mollett  

852  J.  H.  Curtis  

853  C.  Hart  ••.■•...«•••...»....•*.«••• 

854  Lawrie  and  Marner   

855  William  Henry  Smith   

856  J.  Rodgers  and  8ons  

857  S.  Acroyd   

858  8amuel  Whitfield   

859  Thomas  Blyth  

860,1  Benjamin  Walton  and  Co. 

862  Ditto   

863  John  Hands  

864  Charles  Cook   ... ............ ... 

865  Samuel  Acroyd   ..  

866  James  Hall  ... 

867  J.  T.  and  G.  Clarke   

868  Thomas  Collins   

869  Henry  Phillips   

870  James  Yates  

871  Thomas  Gross  

872  H.  Longden  and  Son  

873  Ditto 

DittO    IH<U  HWIMMH4HI 

875  Ditto 

876  Joseph  Bentley   

877  Green  and  Bentley  

878  William  Bedford  

879,80  R.A.Sprigg,  and  W.  Poupard 

881  The  Coalbrook  Dale  Co.  ... 

882,3  Barber  and  Cole   •••••• 

884,6  Southwells  and  Co  

887  William  Aston  

888  G.  Riddle  

889  B.  Walton  and  Co  „  ... ... 

890  James  Richmond   

891  John  Davenport  

892  David  Da  vies   

893  R.  B.  Daviea  ... 
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Carpet  •  in  in  hi  »m  twNHNtHWMMiHiiNw  I  years. 
Strap  fastening   

Corn  riddle    MmHi  •••»*•  ••••••••• 

Plat  

Lamp  

Stove  

CCpll&lOSCOpC       mmh  mniSHtMMim  ••••••••• 

Copying  machine   

Carriage  •••■.••••••••••••••.*•.....*•••.••••••• 

Fastening  for  trousers,  6cc  

Knife 
Stove 

Pulley  for  window-blinds  . 

Waistband  

Snuffer-tray   

Coal  vase 
Curtain  band 

Spencer   

Stove  

Fastening  for  the  bottoms  of  trousers 

Carpet    *'••  •  IIIIMMIIIIIIIIIIIIIIOIII 

Penholder   

Button  

Stove  •••         •••••« •••»•••••  ••••••  ••••••••  •••••• 

Meat  holder  •  •••••••••••  •••••••«••••••••••••••••••••,•• 

Scraper  m  

Stove   

Scraper 
Scraper 

Guard  and  cock  for  a  gun  lock. 

Oven   

Horse  singer  

Anti-friction  wheels   

Stove  . 

C n  i  pet         •••  •••  •••••••••••••••••••••••■••••»• 

Ditto   

Button  

Penholder  ............ ...... ......... ... ... ...... 

Gridiron  

Machine  for  cutting  turnips  

Graining  comb  

Carriage  front  

Coffin  furniture 


••  •»•••••••••■•••••••••«•■ 


LIST  OF  ENGLISH  PATENTS    GRANTED   BETWEEN  THE  22ND  OF  SEPTEMBER  AND  THE 

24TII  OF  OCTOBER,  1841. 


Jean  Louis  Alphonse  Petigars,  of  Brewer-street, 
Golden-square,  gentleman,  for  improvements  in 
the  construction  of  presses.  (Being  a  communica- 
tion.)  September  24  ;  six  months. 

Hugh  Lee  Pattiuson,  of  Benshara  Grove,  Gates- 
head, manufacturing  chemist,  for  improvements  in 
the  manufacture  of  white-lead,  part  of  which  im- 
provement* are  applicable  to  the  manufacture  of 
magnesia  and  its  salts.   September  24  ,  six  months. 

Frederick  Brown,  of  Luton,  Bedford,  ironmon- 
ger, for  improvements  in  stoves,  or  fire-places. 
September  24;  six  months. 

Theodore  Frederick  Strong,  of  Goswell-road,  en- 

Sneer,  for  certain  improvements  in  locks  and 
tcbea.  September  28 ;  six  months. 
Samuel  Stocker,  of  Barford-street,  Islington, 
engineer,  and  George  Stocker,  of  Birmiiigham,jcock 
founder,  for  improvements  in  machinery  and  ap- 
paratus for  raising,  forcing,  conveying  and  drawing 
off  liquids.    September  28  ;  six  months. 

John  While,  of  Burton,  in  the  Wolds,  Leicester, 
tanner,  for  an  improved  horse-hoe,  for  use  in  agri- 
cultural pursuits.   September  29;  four  months. 

Joseph  Miller,  of  Monastry  Cottage,  East  India 
Road,  engineer,  for  an  improved  arrangement  and 
combination  of  certain  parts  of  steam  engines  used 
for  steam  navigation.  September  29 ;  six  months. 


Edward  Welch,  of  Liverpool,  architect,  for  cer- 
tain improvements  in  the  construction  of  bricks. 
September  30 ;  six  months. 

William  Hirst,  and  Joseph  Weight,  of  Leeds, 
clothiers,  for  certain  improvements  in  the  ma- 
chinery for  manufacturing  woollen  cloth,  and  cloth 
made  from  wool  and  other  materials.  October  7 ; 
six  months. 

Thomas  Wells  Ingram,  of  Birmingham,  manu- 
facturer, for  improvements  in  shears  and  other  ap- 
paratus for  cutting,  cropping,  and  shearing  certain 
substances,  parts  of  which  said  Invention  being  a 
communication  from  a  foreigner  residing  abroad. 
October  7  ;  six  months. 

Joseph  ClisiJd  Daniell,  of  Tiverton  Mills,  Bath, 
for  improvements  in  the  manufacture  of  manure, 
or  a  composition  to  be  used  on  land  as  a  manure. 
October  7  ;  six  months. 

Mathlas  Nicholas  La  Roche  liatre,  of  Saint  Mar- 
tin's Lane,  Middlesex,  manufacturer  of  cotton,  for 
an  improvement  in  the  manufacture  of  a  fabric  ap- 
plicable to  sails  and  other  purposes.  October  7  ; 
six  months. 

Marcus  Davis,  of  New  Bond  street,  optician,  for 
improvements  in  the  means  of  ascertaining  the 
distances  vehicles  travel.   October  7  ;  six  months. 

Thomas  Biggs,  of  Leicester,  merchant,  for  im- 
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provoments  in  securing  hat«,  caps,  and  bonnets, 
from  being  lost  by  tbe  effect  of  wind  or  other  causes. 
October  7;  six  months. 

Benjamin  Anigworth,  of  Birmingham,  gent.,  for 
improvements  in  the  manufacture  of  buttons.  Oc- 
tober 7 ;   six  months. 

John  Jones,  of  Smethwick,  Birmingham,  engi- 
neer, for  certain  improvements  in  steam-engines, 
and  in  the  modes  or  methods  of  obtaining  power 
from  the  use  of  steam.   October  7 ;  six  months. 

Johu  Harwood,  of  Great  Portland-street,  gentle- 
man, for  an  improved  means  of  giving  expansion 
to  the  chest.   October  7  ;  six  months. 

William  Newton,  of  Chancery-lane,  civil  engi- 
neer, for  certain  improvements  in  engines  to  be 
worked  by  gas  vapour  or  steam.  (Being  a  com- 
munication.)  October  14;  six  months. 

Moses  Poole,  of  Lincoln's-inn,  gentleman,  for 
improvements  in  fire  arms.  (Being  a  communica- 
tion.  October  14  ;  six  months. 

Edward  Massey,  of  King-street,  Clerkenwell, 
watchmaker,  for  improvements  in  watches.  Octo- 
ber 14 ;  six  months. 

Henry  Ross,  of  Leicester,  worsted  manufacturer, 
for  improvements  in  combing  and  drawing  wool, 
and  certain  description  of  kair,  October  IS;  six 
months. 

Junius  Smith,  of  Fen-court,  Fcnchurch-strcet, 
gentleman,  for  improvements  in  machinery  tor 
manufacturing  cloths  of  wool  and  other  fibrous 
substances.  (Being  a  communication.)  October 
20 ;  six  months. 

John  Bradford  Furnival,  of  Street  Ashton,  far- 
mer, for  improvements  in  evaporating  fluids,  appli- 
cable to  the  manufacture  of  salt,  and  to  other  pur- 
poses where  evaporation  of  fluids  is  required.  Oc- 
tober 20. 

Henry  Davles,  of  Birmingham,  engineer,  for  cer- 
tain improved  tools,  or  apparatus  for  cutting,  or 
shaping  metals  and  other  substances.  October  21; 
bix  months. 

Thomas  Jones,  of  Varteg  Forge,  near  Pontypool, 
Monmouth,  engineer,  for  improvements  in  the 
construction  and  arrangement  of  certain  parts  of 
marine  and  stationary  steam  engine*.  October  21 ; 
six  months. 

James  Whitworth,  of  Bury,  Lancaster,  manu- 
facturer, and  Hugh  Booth,  of  the  same  plac.»,  ma- 
chine maker,  for  certain  improvements  in  looms 
for  weaving.   October  21 ;  six  months. 

Martin  John  Roberts,  of  Brynycaeran,  Carmar- 
then, gentleman,  and  William  Brown,  of  Glasgow, 
merchant,  for  improvements  in  the  process  of  dye- 
ing various  matters,  whether  the  raw  material 
of  wool,  silk,  flax,  hemp,  cotton,  or  other  similar 
fibrous  substances,  or  the  same  substances  in  any 
stage  of  manufacture,  and  in  the  preparation  of 
pigments  or  painters  colours.  October  26 ;  six 
months. 

Thomas  Holcroft,  of  Nassau-street,  Middlesex, 
gent.,  for  an  improved  portable  safety  boat  or  pon- 
toon.  October  28;  six  months. 


LIST  OF  SCOTCH  PATENTS  GRANTED  BE- 
TWEEN THE  22ND  OF  SEPTEMBER  AND 
THE  22ND  OP  OCTOBER,  1841. 

Thomas  Gore,  of  Manchester,  machine  maker* 
for  certain  improvements  in  machinery,  or  appa- 
ratus for  roving,  spinning  and  doubling  cotton, 
•Ilk,  wool,  and  other  fibrous  materials.  Sealed, 
September  24. 

Thomas  Warren,  of  Montague  Terrace,  Mile  End 
Road,  Middlesex,  gentleman,  for  an  improved  ma- 
chine for  making  screws.    September  30. 

George  England,  of  West  bury,  Wilts,  clothier, 
for  improvements  in  weaving  woollens,  and  other 


fabrics,  and  for  twisting,  spooling,  and  warping 
woollen  and  other  fabrics,  also  for  improvement* 
in  the  manufacture  of  woollen  doe-skins.  Sept.  30. 

William  Church,  of  Birmingham,  gentleman,  for 
certain  improvements  in  hooks  and  eyes,  and  in 
machinery  for  manufacturing  the  same.   Oct.  4. 

Joseph  Miller,  of  Monastry  Cottage,  East  India 
Road,  Middlesex,  engiueer,  for  an  improved  ar- 
rangement and  combination  of  certaiu  parts  of 
steam  engines,  used  for  steam  navigation.   Oct.  8. 

John  Varley,  of  No.  3,  Bayswater  Terrace,  Bays 
water,  artist,  for  an  improvement  in  carriages. 
October  11. 

John  Barwise,  of  Saint  Martin's  Lane,  chrono- 
meter maker,  and  Alexander  Bain,  of  Wigniore- 
street,  mechanist,  for  improvements  in  the  applica- 
tion of  moving  power  to  clocks  and  time  pieces. 
October  15. 

William  Craig,  engineer,  Robert  Jarvie,  rope 
maker,  and  James  Jarvie,  rope-maker,  all  of  Glas- 
gow, for  certain  improvements  iu  machinery  for 
preparing  and  spinning  hemp,  flax,  wool,  and  other 
fibrous  materials.   October  19. 

William  Edward  Newton,  of  66,  Chancery  Lane, 
civil  engineer,  for  certain  improvements  in  the 
manufacture  of  fuel.  (Being  a  communication 
from  abroad.)   October  19. 

Floride  Heindruckx,  of  Fenchurch-street,  Lon- 
don, engineer,  for  certain  improvements  in  the 
construction  and  arrangement  of  fire  places  and 
furnaces,  applicable  to  various  useful  purposes. 
October  30. 


LIST  OF  PATENTS  GRANTED  FOR  IRELAND 
IN  SEPTEMBER,  1841. 
J.  Rungcley,  for  improvements  in  the  construc- 
tion of  railways,  and  in  the  means  of  applyiug 
power  to  propelling  carriages  and  machinery. 

John  Lee,  for  improvements  in  the  manufacture 
of  chlorine. 

M.  Poole,  for  improvements  in  the  manufacture 
of  fabrics,  by  felting. 

W.  Palmer,  for  improvements  in  the  manufac- 
ture of  candles,  and  iu  apparatus  for  applying  light- 
Charles  Sneath,  for  certain  improvements  hi  ma- 
chinery for  the  making  or  manufacturing  of  stock- 
ings, or  other  kinds  of  loop  work. 


NOTES  AND  NOTICES. 

The  east-iron  Ornament*  of  Berlin. — The  raw  ore 
from  which  they  are  manufactured  does  not  cost 
more  than  Is.  6d.  par  cwt.,  but  wrought  into  ear- 
rings the  value  becomes  2,734/.  2*.  6d.  per  cwt, 
and  made  into  shirt  buttons,  about  3,000/.  per  cwt. 
It  would  not  be  easy  to  point  out  any  other  metal 
in  which  art  can  increase  the  value  of  the  raw 
material  40,000-fold. 

Spelter,  {or  Zinc.) — This  metal  has  doubled  Us 
price  in  less  than  three  years,  or  nearly  so-— it  tben 
being  quoted  at  £18  per  ton,  while  the  present  price 
is  £33  to  £33  lus.  per  ton  in  bond.  The  home  con- 
sumption of  England  haa  gradually  increased, 
being  in  1828,  only  250  tons,  while,  in  tbe  two  past 
years,  it  has  exceeded  4,000  tons  per  annum.  The 
quantity  forwarded  from  Breslau  for  the  past  thrre 
years,  making  the  statement  up  to  the  31st  August, 
was,  in  1839,  13,000  tons;  in  1840,  987a  tons;  and 
in  1841,6,365  tons;  so  that,  whilst  the  annual  con- 
sumption of  England  (as  well  as  that  of  France, 
which  consumes  from  8,000  to  9,000  tons)  has  in- 
creased, the  production  of  the  article  has  been  di- 
minished, which  is  manifest  from  the  fact,  that  m 
1839,  when  the  price  was  about  £19,  the  quantity 
forwarded  from  Breslau  was  13,300  tons;  in  1840, 
when  the  price  was  about  £22,  it  was  9,900  tons;  and 
this  year,  the  price  being  £33,  the  quantity  is  re- 
duced to  6,400  tons.— Mining  Journal. 
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CAPTAIN  TATLEH'S  V 
[Patent  dated  July  2,  1838;  Spe 

The  floating  breakwater  of  Captain 
J.  N.  Tayler,  is  presented  to  the  notice 
of  the  public,  as  being  Superior  to  all 
breakwaters  hitherto  known,  in  four 
particulars : — 

1 .  It  is  constructed  of  a  frame- work,  or 
cassoon  of  timber,  moored  and  shackled, 
which  at  the  same  time  that  it  yields  to 
the  violence  of  the  sea,  also  admits  the 
waters  to  pass  under,  over,  and  through 
it,  thereby  dividing  and  breaking  the 
waves,  and  reducing  them  to  a  harm- 
less state — converting  all  within  a  cres- 
cent of  such  breakwaters,  to  still  or 
smooth  water. 

2.  It  is  free  from  the  defects  and  inju- 
rious consequences,  very  commonly  at- 
tendant on  stone  breakwaters  and  solid 
piers ;  such  as  the  filling  up  or  ob- 
structing of  harbours  and  channels  by 
accumulations  of  sand,  &c. 

3.  It  can  be  laid  down,  and  by  means 
of  it,  harbours  formed  on  any  part  of 
our  coasts,  even  the  most  exposed  and 
dangerous,  where  none  at  present  exist, 
and  where  it  is  impossible  by  any  other 
means  to  make  a  harbour. 

And  4th.  It  can  be  constructed  and 
kept  constantly  in  repair,  at  a  twentieth 
part  of  the  cost  and  expense  which  all 
other  breakwaters  require. 

The  following  explanation  of  the  ac- 
companying engravings  we  extractfrom 
Captain  Tayler's  specification  :— 

Fig.  1  is  a  perspective  view  of  a  harbour 
provided  with,  or  formed  by  means  of  Captain 
Tayler's  floating  cassoons. 

Fig.  2  is  a  floating  cassoon  or  breakwater, 
"  to  be  used  for  deep  water,  where  great 
buoyancy  will  be  requisite  for  carrying  the 
weight  of  the  necessary  moorings."  A  re- 
presents the  keel  ;  B  the  deadwood  or  keel- 
son ;  C  C  an  8  inch  bottom,  bolted  together, 
and  the  streaks  next  the  keel  are  dovetailed 
thereto ;  D  is  an  iron  strap  (or  staple  knee) 
outside,  by  which  the  keels  of  the  timbers 
S  S  are  bolted  and  secured  through  the  keel 
and  keelson;  F  F  are  strong  fore  and  aft 
binders,  bolted  to  the  timbers  S  S,  in  a 
dovetailed  or  diagonal  direction,  and  in  the 
strongest  manner  ;  Q  G  thwartship  beams 
connecting  the  timbers  S  S ;  H  is  a  small 
pillar  under  the  beams ;  I  is  the  keel  of  this 


OAT1NO  BREAKWATER, 
fleation  enrolled  January  2, 1839.] 
floating  cassoon,  which  rests  on  the  thwart- 
ship  beams ;  G  K  is  the  keelson ;  L  L  are 
the  timbers  of  the  cassoon ;  M  M  is  a  4 
inch  red  pine  plank ,  rabbeted  and  bolted  edge- 
ways ;  N  N  is  a  2  inch  sheeting,  put  on  so 
as  to  break  the  joints  of  the  4  inch  rabbeted 
plank  ;  O  is  a  knee  worked  inside,  and  bolted 
to  the  keels  of  the  cassoon  timbers,  and  an 
iron  knee,  and  that  to  the  thwartship  beam', 
and  fastened  as  shown  in  the  engraving, 
which  secure  the  keel  of  the  cassoon  ia  a 
proper  manner  together ;  P  P  are  fore  and 
aft  binders,  fastened  in  the  same  manner  as 
F  F ;  R  R  is  like  a  keelson  fastened  to  ft  ft, 
which  represents  a  keel,  but  lying  horizon, 
tally,  and  is  fastened  together,  as  shown 
through  the  iron  breast-hook  and  the  knee 
inside,  and  through  the  chocks,  marked  T  T, 
between  the  timbers  S  S  and  the  5  inch  rab- 
beted plank,  and  thus  connects  and  secures 
the  middle  together.   V,  the  upper  part,  re- 
presents the  knee  of  a  ship  laid  the  reverse 
way,  and  secured  as  shown  in  the  engraving. 
W  is  a  pillar  upon  the  beam  G.    The  diago- 
nal  pieces,  marked  1 ,  2,  should  be  1 2  inches 
square,  and  chased  in  the  cassoon  timbers  at 
their  ends,  but  let  in  half  and  half  in  the 
middle.    The  main  upright  timber,  marked 
3,  is  tenoned  like  a  pillar,  but  in  the  middle 
there  is  an  iron  plate  worked  in  the  inside, 
to  connect  the  diagonal  trusses  or  timbers, 
1 ,  2,  together.    Out  of  the  cassoon  timbers 
L  L  a  rabbet  is  to  be  taken  each  way,  to  se- 
cure the  ends  of  the  bulk-head  planks,  and 
the  thwartship  planks,  and  when  caulked  and 
secured,  as  shown  in  the  figure,  will  in  every 
respect  be  waterproof.    This  floating  cassoon 
breakwater  should  be  18  feet  beam  and  31 
feet  deep  :  of  which  one-third  will  float  above 
the  surface  of  the  water. 
Fig.  3  is  an  end  view  of  another  floating  break . 
water,  which  is  composed  entirely  of  red  pine 
timber,  so  arranged,  that  three-fourths  of 
the  quantity  of  the  timber  will  be  immersed 
in  the  water,  and  will  thereby  give  a  buoy- 
ancy (after  carrying  the  top  weight)  of  7 
tons  to  each  length  of  60  feet.     Its  total  al- 
titude will  be  24  feet,  floating  13  feet  below 
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Fig.  6. 


and  6  feet  above  the  surface  of  the  water,  and 
24  feet  beam.  A  A,  are  the  main  upright 
timbers,  24  feet  high,  12  in.  by  10  inches. 
B  B,  the  main  thwartship  beam,  24  feetloug, 
1 2  inches  by  6  inches ;  one  on  each  side 
of  the  uprights,  A  A,  and  halved  into  the 
same,  l  inch  each  way ;  the  ends  of  all 
these  timbers,  A  A  and  B  B,  are  dovetailed, 
as  shown  in  the  engraving,  and  the  cnd9  of 
the  main  beams,  B  B  are  filled  solid,  by 
6-inch  dovetailed  chocks.  C  C,  double  keel, 
each  1 2  inches  by  8  inches,  bolted  in  a  dove- 
tailed or  diagonal  direction  to  the  upright 
timbers,  A  A,  which  are  4  feet  apart.  These 
keels  are  60  feet  long,  and  where  they  are 
scarfed  or  joined  there  is  a  solid  dovetailed 
chock  let  in  between  them,  so  as  to  give  ad- 
ditional strength.  D  D,  is  the  deadwood,  or 
keelson,  running  parallel  with  the  keel,  each 
12  inches  deep,  8  inches  broad  at  top,  by  4 
inches  at  bottom.  £  E,  are  the  timbers, 
say  9  inches  by  6  inches,  stepped  on  the 
keel  and  keelson,  as  shown  in  the  engraving. 
There  are  binders,  40  of  these  on  each  side, 
which  will  leave  them  21  inches  apart,  upon 
a  section  of  96  feet  6  inches.  F  F,  are  8 
inches  by  4  inches,  let  in  1  inch  into  the 
heels  of  the  timbers,  E  E,  and  bolted  through 
the  keelson,  D  D,  and  the  main  upright 
timbers,  A  A.  G  G  G,  are  strong  fore-and- 
aft  binders,  8  inches  square,  and  let  into  the 
timbers,  E  E,  1  inch.  But  it  will  be  more 
secure  if  these  binders  be  placed  inside  and 
outside  the  timbers,  E  E,  each  to  be  4 
inches  by  8  iuches,  and  are  treenailed  or 
bolted  together  through  the  timbers,  E  E. 


\ 


H  H  H,  are  thwartship  beams  or  braces,  10 
inches  by  5  inches,  one  on  each  side  of  the 
upright  timbers ;  A  A,  being  halved  therein 
1  inch  each  way.  These  support  the  fore- 
and-aft  binders,  and  also  the  timbers.  E  E, 
are  the  fore-and-aft  sheer  planks,  each  15 
inches  by  6  inches,  which  are  bolted  in  a 
dovetailed  or  diagonal  direction  to  the  main 
thwartship  beams.  B  B,  K  K,  act  as  knees 
or  braces,  for  connecting  the  upper  and  lower 
timbers,  E  E,  together,  into  which  they  are 
tenoned.  They  are  10  inches  by  6  inches, 
and  are  secured  between  the  main  braces, 
B  B,  taking  a  bearing  on  the  fore  planks, 
I  I,  is  the  line  of  immersion — the  spaces  be- 
tween the  timbers,  E  E,  and  the  braces,  K  K, 
to  be  filled  up  with  chocks  running  fore-and- 
aft  the  whole  length,  through  which  the  tim- 
bers, E  E,  and  the  braces,  K  K,  are  to  be 
bolted  for  greater  security.  All  the  bolts  and 
fastenings  are  shown  by  dotted  lines ;  the 
floating  part  above  the  surface  of  the  water  is 
similar  to  the  lower,  and  will  not  require 
further  description.  The  whole  will  be  se- 
cured from  working  by  diagonal  braces,  from 
sheer  to  sheer,  under  the  floating  or  water 
line,  with  the  exception  of  light  fore-and-aft 
diagonal  braces.  Above  that  line,  should  it 
be  found  necessary  to  increase  the  buoyancy 
of  this  breakwater,  it  will  only  require  hollow 
trunks  made  in  any  convenient  lengths,  say 
20  to  30  feet,  fore-and-aft.  A  square  trunk 
of  1  foot  in  the  clear  on  each  side,  running 
the  entire  length,  will  give  an  extra  buoyancy 
of  5  tons  ;  and  if  2  feet  square  inside,  equal 
to  20  tons.  It  is  estimated  that  42  loads  of 
timber  will  be  required  for  93  feet  6  inches  of 
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this  breakwater,  and  that  the  labour  will  not 
amount  to  more  than  40  per  cent  on  the  cost 
of  the  materials. 

For  attachiog  this  hreak  water  to  its  ground 
moorings,  there  are  two  strong  braces  7 
inches  wide,  1±  inch  thick,  one  on  each  side  of 
the  upright  timbers.  These  cross  the  top  of 
the  deadwood  or  keelson,  DD,  and  rest  there- 
on, and  are  bolted  through  the  timbers.  A 
double  set  of  these  are  replaced  on  the  second 
or  third  main  timber,  AA,  from  each  end  of  the 
breakwater,  and  the  mooring  links  are  at- 
tached thereto  by  a  4- inch  bolt  passing  through 
a  shackle  of  sufficient  strength.  The  moor- 
ing timbers  or  links  pass  through  the  break* 
water,  and  hawser  holes  are  fitted  similar  to 
a  vessel.  A  separate  view  of  one  of  the  con- 
necting  swivels  is  given  in  Fig.  5. 

The  method  of  mooring  either  of  these 
floating  breakwaters  remains  now  to  be  de- 
scribed. The  present  iron  mooring  chains,  if 
of  requisite  strength,  would  be  so  ponderous 
that  they  would  greatly  increase  the  expense 
of  the  breakwater,  without  adding  to  its  effi- 
cacy. It  is  assumed,  that  straight-grained 
timber  will  bear  a  much  greater  strain  or 
tension  than  an  equal  weight  of  iron,  and 
therefore  it  is  proposed  to  form  the  moorings 
chiefly  of  the  former  material ;  for  this  pur- 
pose, straight-grained  red  fir,  larch,  or  Ame- 
rican ash  in  12  feet  lengths,  is  supposed  to  be 
best  adapted.  The  centre-piece,  as  shown  in 
the  engraving,  and  marked  Fig.  4, is  9  inches 
deep,  and  4|  inches  thick,  on  each  side  of 
which  are  the  pieces,  bb,  each  9  inches  deep, 
and  2}  inches  thick,  making  the  whole  9  inches 
square ;  and  these  three  pieces  of  plank  or 
timber  are  united  together  by  square  flat  iron 
hoops,  ee,  which  should  be  driven  on  red  hot, 
in  order  that  they  may  become  perfectly  tight 
by  their  contractiou  when  cold.  At  each  end 
of  the  centre-piece,  aa,  are  three  saw  cuts 
about  2  feet  long ;  into  the  centre  cuts  an 
oak  wedge,/,  is  to  be  driven,  so  as  to  spread 
all  the  timbers  about  4  inches,  forming  a 
dovetail,  as  shown  in  the  figure.  Before 
driving  these  wedges,  the  strong  flat  iron 
hoops,  ee,  and  the  staples,  /,  are  to  be  placed 
in  their  respective  positions,  and  brought  tight 
by  the  wedges.  The  staples,/,  should  be  made 
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of  inch  square  bar  iron,  2  feet  long,  the  holes 
or  eyes  2  inches  in  diameter,  to  receive  a  bolt 
of  that  size  ;  they  should  be  flush,  or  be  let 
into  the  timbers ;  they  are  turned  up,  or 
welded  double  at  the  ends,  so  that  they  can- 
not be  drawn  from  the  hoops,  EE,  without 
compressing  the  timber.  These  moorings 
are  shackled  together  by  a  link  of  common 
mooring  chain,  of  the  requisite  strength,  be- 
tween each.  The  specific  gravity  of  these 
moorings  (exclusive  of  the  connecting  links) 
will  not  exceed  20  per  cent,  above  that  of 
the  water  in  which  they  are  immersed.  In 
order  to  render  the  timbers  more  durable  and 
impervious  to  the  worm,  they  are  recom- 
mended to  be  steeped  in  a  warm  solution  of 
sulphuret  of  lime,  and  joined  together  with 
hot  vegetable  or  coal  tar.  Where  the  rise  or 
fall  of  the  tide  is  considerable,  it  will  be  ne- 
cessary to  have  a  certain  length  of  common 
chain  to  connect  these  moorings  to  the  an- 
chors or  mooring  blocks,  as  they  are  never 
intended  to  strike  the  ground,  but  merely  to 
act  as  an  intermediate  connection  between 
the  breakwater  and  its  fastenings  or  anchor- 
ages.  Fig.  6  is  a  perspective  view  of  a  ess- 
soon  in  its  complete  state,  when  out  of  the 
water.  When  afloat,  the  water  reaches  as  high 
as  the  point  A. 

For  in-sbore  protection,  or  where  the  ebb 
tide  leaves  the  beach  dry  for  any  considerable 
distance,  a  breakwater,  similar  to  that  repre- 
sented in  fig.  3,  but  of  less  beam  or  breadth, 
is  thought  to  be  most  suitable ;  its  altitude 
will  depend  on  the  depth  of  water,  as  it  pro- 
ceeds from  the  shore,  or  the  rise  of  the  tide. 
To  secure  it  in  its  position,  a  double  row  of 
strong  piles  are  directed  to  be  driven  in  a 
diagonal  direction,  4  feet  apart  at  top,  and  s 
feet  apart  at  the  points ;  the  heads  of  these 
piles  are  to  be  connected  by  two  pieces  of 
strong  timber,  halved  in  each  way,  and  se- 
curely bolted  together  through  the  pile  beads. 
These  to  be  run  out  beyond  low  water.  Tbey 
should  stand  about  2  feet  above  the  surface  of 
the  beach,  and  each  set  are  to  be  placed  about 
12  feet  apart.  On  these  the  breakwater 
rides,  and  it  is  secured  thereon  by  stroo? 
straps  and  bolts,  which  hold  it  firmly  down, 
but  which  do  not  prevent  it  from  rocking  or 
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vibrating  sideways.  From  the  top  of  each 
length  of  this  breakwater  are  two  lengths  of 
chain  or  mooring,  carried  out  on  each  side  to 
any  convenient  distance,  and  they  are  left 
slack  to  allow  the  breakwater  to  rock  on  its 
keel  or  base,  and  thus  yield  to  the  force  of  a 
heavy  sea.  The  breakwater  is  angled  off  to 
4  feet  at  the  ends,  and  fitted  with  hawse-pipes, 
similar  to  a  ship,  through  which  pass  the 
mooring  timber  pieces,  or  chains  ;  and  it  is 
to  be  moored  to  receive  the  force  of  the  sea  in 
an  oblique  direction.  If  it  were  possible  for 
one  of  the  moorings  to  give  way,  the  section 
it  belonged  to,  would,  it  is  stated,  merely 
swing  end  on,  and  ride  secure,  leaving  an 
opening  equal  to  one- third  of  a  section. 

E.  A.  M.'S  NEW  THEORY  OF  THE  UNIVERSE. 
— FURTHER  ILLUSTRATIONS. 

Sir, — Proceeding  on  the  assumption  that 
the  metallic  fluids  are  metallized  heat,  we 
may  trace  their  original  source  to  vegetation. 
Heat,  during  its  passage  through  an  aggre- 
gation of  atoms,  would  attach  other  atoms  to 
it  under  various  forms,  and  some  of  those 
forms  would  be  those  of  the  metallic  fluids.* 
Under  such  circumstances,  varieties  in  the 
proportions  of  heat  would  occur,  and  conse- 
quently varieties  in  the  forms  of  material 
bodies.  The  earth  and  the  waters  were  de- 
signed to  "  bring  forth,"  and  they  brought 
forth,  (according  to  the  predisposition  of 
matter  by  the  Almighty  Creator,)  all,  with 
the  exception  of  the  soul  of  man.  I  cannot 
presume  to  enter  into  the  mysteries  of  che- 
mistry ;  but,  from  a  general  view,  it  appears 
to  me,  that  the  metallic  fluid*  being  formed, 
that  which  had  assumed  the  form  of  iron 
would  be  most  lasting,  and  require  most 
heat ;  and,  therefore,  after  the  completion  of 
creation,  would  have  its  principal  continuing 
source  where  there  was  most  heat  to  be  ac- 
quired. Hence  we  find,  I  believe,  a  mag- 
netic equator  not  far  from  the  other,  not 
exactly  the  same,  from  many  causes.  Iron- 
>zed  heat,  in  accordance  with  my  theory, 
would  be  found  the  most  universally  diffused 
of  fluids,  existing,  more  or  less,  in  all  living 
matter  ;  giving  the  beautiful  blue  tint  to  the 
sky,  and  producing  that  most  interesting  of 
metals,  the  aerolite.  Must  not  the  classical 
reader,  in  this  extraordinary  production  of 
the  firmament,  be  reminded  of  the  mythology 
of  Rhea,  (».  e.  the  earth,)  giving  Saturn,  (t.  e, 
the  firmament,)  a  stone,  instead  of  his  son, 
to  gnaw.  But  fable  must  be  avoided.  Like 
an  idol,  it  is  too  apt  to  have  attached  to  itself 
that  of  which  it  is  only  the  symbol.  Our 

*  May  not  this  be  what  is  meant  by  "  The  ground 
*Uall  not  henceforth  yield  her  strength  *"i 


business  is  with  truth,**  it  is  to  be  obtained 
by  a  comparison  of  facts,  independently  of 
prejudice  or  of  a  reverence  for  the  talents  of 
the  illustrious  author  of  the  theory  of  gravi- 
tation,whose  soaring  powers  would  never  have 
bound  his  wings  on  the  top  of  his  own  ladder— 
who  doubted,  himself,  whether  an  error  bad 
not  crept  into  his  speculations — error,  just 
enough  to  prove  his  intellects  were  human, 
and  one  whicb,  but  for  death,  he  would  prob- 
ably soon  have  corrected,  as  being  a  retardcr, 
rather  than  a  furtherer  of  his  system.  But 
I  am  encroaching  too  much  on  your  valuable 
pages. 

I  remain,  Sir, 

Your  obliged  and  obedient  servant, 

E.  A.  M. 

November  2,  1841. 

WHEELS  WITH  WOODEN  TYRES. 

Sir, — Having  been  instrumental  in 
eliciting  some  correspondence  in  your 
interesting  Magazine,  on  the  subject  «#f 
locomotive  engine  wheels  having  wood- 
en lyres,  I  now  beg  to  inform  you  that 
a  pair  of  them,  constructed  in  the  house 
in  which  Mr.  Dircks  was  a  partner, 
have  been  put  to  the  test  of  actual  trial 
on  the  Liverpool  and  Manchester  Rail- 
way, and  the  result  was  a  failure.  They 
did  not  run  much  more  than  a  week 
before  palpable  symptoms  of  giving 
way  took  place ;  the  timber  began  to 
crush  and  fly  off  in  splinters,  and  the 
wheels  consequently  became  untrue, 
and  not  safe  to  run ;  they  were  conse- 
quently taken  off.  This  information  I 
have  to-day  received  from  the  superin- 
tendnnt  ofthe  locomotive  department. 

I  think  it  only  due  to  you  and  the 
public  to  make  this  statement,  affording 
another  proof,  if,  indeed,  another  can 
be  wanting,  that  a  little  practical  ex- 
perience is  worth  a  vast  deal  of  specu- 
lative theory. 

I  am,  Sir,  your  obliged  servant, 

S.  S. 

Manchester,  November  1,  1811. 

OX  THE  PERFORMANCES  OF  THE  CORNISH 
ENGINES,  IN  REFKRENCE  TO  MR.  PIL- 
BROW'S  CONDENSING  CYLINDER  EN- 
GINE— WITH  REMARKS  ON  MARINE  EN- 
GINES.— BT  BENJ.  CHKVERTON,  ESQ. 

Sir,— Notwithstanding  Mr.  Pilbrow's 
observations  in  reply,  I  am  still  dis- 
posed to  think,  that  he  indulges  in  ex- 
travagant expectations  in  regard  to 
what  may  be  the  performance  of  his 
Condensing  Cylinder  Engine,  when  he 
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rates  it  at  double,  and,  still  more,  at 
treble  the  duty  that  can  be  done  by 
crank  engines,  not  having  his  improve- 
ment. 1  do  not  refer  to  the  ordinary 
duty  of  these  engines,  because  there  is 
generally,  and  particularly  in  locomo- 
tives and  steamers,  a  great  waste  of 
power;  nor  do  I  refer  even  to  the  best 
performances  of  the  crank  engine,  be- 
cause, I  think,  that  by  greater  attention 
to  minutiee  they  may  yet  be  very  con- 
siderably increased;  and  this  limitation 
of  my  assertion  is  perfectly  fair  in  it- 
self towards  Mr.  Pilbrow,  and  is,  in 
fact,  no  other  than  what  he  himself 
adopts,  for  his  expectation  is,  he  says, 
"  to  do  double  the  duty  at  the  lowest, 
or  any  calculation  that  can  be  founded 
on  scientific  investigation.'* 

Mr.  Pilbrow,  in  defending  himself 
from  the  charge  of  extravagant  expec- 
tations, relies  on  the  superior  perform- 
ances of  the  Cornish  lifting  engine  to 
those  of  the  Cornish  crank  engine,  and 
very  pertinently,  and  not  unfairly,  pits 
against  me  my  own  observation,  that 
the  superiority  depends  alone  on  the 
more  perfect  evacuation  and  conden- 
sation of  the  8 team  ;  which  objects  are 
precisely  those  that  Mr.  Pilbrow  alleges 
will  be  obtained  by  his  improvement. 
He  accordingly  quotes,  fromLean's  Re- 
ports, the  best  duty  of  the  crank  en- 
gine at  70,908,981  lbs.,  and  of  the  lift- 
ing engine  at  123,300,593  lbs.,  and  re- 
lies on  this  statement  as  the  warrant 
for,  and  the  measure  of  his  expecta- 
tions. A  few  observations,  therefore, 
are  necessary  in  explanation. 

I  would  first  observe,  that  the  above 
numbers  are  in  the  ratio  of  1  to  1*7, 
which  is  not  exactly  that  of  1  to  2, 
much  less  that  of  1  to  3. 

In  the  next  place,  the  comparison  is, 
by  admission,  to  be  founded,  not  on  the 
actual  performances,  but  on  the  scien- 
tific capabilities  of  the  respective  classes 
of  engines.  When  I  stated  that  the 
superiority  depended  alone  on  the  more 
perfect  evacuation  and  condensation 
of  the  steam,  I  of  course  meant,  so 
far  only  as  construction  is  implicated 
in  the  results.  With  the  particular 
management  of  the  several  engines, 
whether  good  or  bad,  we  have  no- 
thing to  do ;  and  yet  it  is  on  this,  far 
more  than  on  construction,  that  the  re- 
sult in  practice  depends.  This  is  evi- 
dent, not  merely  from  the  great  progres- 
sive increase  of  duty  since  the  com- 


mencement of  the  reports,  (the  general 
system  being  the  same,)  but  from  the 
vast  difference  in  the  amounts  of  duty, 
by  engines  of  similar  character  under 
like  arrangements,  even  at  the  present 
time.  The  state  and  quality  of  the  fuel, 
the  state  of  the  machinery  for  pumping, 
the  state  of  the  engine,  the  degree  of 
attention  to  the  fire,  the  degree  of  ex- 
pansion, and  the  intermitting  or  the 
continuous  working  of  the  engine,  are 
among  the  practical  conditions  on  which 
the  actual  performances  depend;  and 
which  are  altogether  independent  of 
the  real  merits  of  the  engines,  either  in 
themselves  or  in  their  adjuncts;— 
which  latter  comprise,  the  systematic 
treatment  of  the  fire,  the  construction 
of  the  boiler,  the  economising  of  caloric, 
and  the  using  expansion.  These,  there- 
fore, may  be,  as  1  stated,  the  same  for 
both  classes  of  engines,  and  yet  the 
practical  results  be  dependent,  in  a 
very  great  degree,  on  the  more  or  less 
judicious  management  in  regard  to  those 
other  items,  which  I  have  just  enume- 
rated, as  among  the  practical  conditions 
of  the  actual  performance.  It  is  to  the 
adjuncts,  I  apprehend,  that  we  must  look 
for  the  difference  in  the  performances 
between  Cornish  engines  and  others  ;• 
and  it  is  among  the  items  of  manage- 
ment, that  we  must  seek  for  the  differ- 
ences which  exist  among  themselves, 
and  for  that  between  the  Cornish  lifting 
and  the  Cornish  crank  engine,  over  and 
above  what  arises  from  the  more  im- 
perfect evacuation  and  condensation  in 
the  latter.  If  it  were  not  so — if  the  in- 
fluence of  management  and  careful  at- 
tention were  excluded,  Lean's  Reports 
might  be  brought  to  prove  the  contrary 
proposition — namely,  the  superiority  of 
the  crank  to  the  lifting  engine,  even 
though  the  best  and  the  worst  were  not 
taken  for  the  comparison,  but  the  aver- 
age performance  of  the  latter,  with  the 
best  of  the  former;  for  the  treatment 
of  the  fire,  the  construction  of  the  boiler 
and  the  other  adjuncts,  can  be  stated  in 
behalf  also  of  this  proposition,  as  being 
the  same  for  both  classes  of  engines. 

I  repeat,  therefore, that  the  superiority 
of  the  lifting  engine  is  due  alone  to  the 
more  perfect  evacuation  and  condensa- 


•  See  a  notice  in  No.  950  of  the  Magazine,  for  a 
statement  of  a  reduction  in  tbe  consumption  of  coals 
from  eleven  tons  to  four  and  a  half  tous  per  week, 
by  substituting  a  Cornish  boiler,  accompanied,  no 
doubt,  with  the  Corniah  system  of  treating  the  fire, 
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Hon  of  its  steam,  bat  maintain,  never- 
theless, that  only  the  broad  fact,  and  not 
the  amount  of  such  superiority,  can  be 
ascertained  from  Lean's  Reports,  inas- 
much as  the  merits  of  construction  are 
mixed  up  and  confounded  with  the 
merits  of  management.  Mr.  Pilbrow 
ought  to  have  been  aware  of  this  him- 
self, if  for  no  other  reason  than  that 
he  took  for  comparison,  as  he  was  en- 
titled to  do,  the  best  performances  in 
each  class  of  engines,  thereby  tacitly 
acknowledging  that  his  object  was  to 
exclude,  in  some  measure,  the  influence 
of  management  from  appearing  in  the 
results.  I  confess,  however,  I  am  in- 
clined to  think  that  the  very  best  per- 
formances are  frequently  toogoodt  and 
I  ground  this  opinion  on  the  great  dis- 
parity between  these  facts  and  the 
average  amount  of  duty.  There  is 
either  a  little  manoeuvring  in  the  one 
case,  or  a  great  want  of  attention  in  the 
others,  unless  indeed  the  intermissions, 
through  accidents,  or  other  causes  of 
interruption,  vary  so  greatly  in  a  month's 
work  as  to  account  for  the  greater  part 
of  the  difference.  However  this  may 
be,  the  crank  engine  has  evidently  not 
yet  done  its  best,  by  a  great  deal ; 
whilst  the  lifting  engine  snows  symp- 
toms of  having  pretty  nearly  attained 
to  its  maximum  of  performance.  It  has 
gone  on  improving  for  a  great  number 
of  years,  but  it  is  only  lately,  compa- 
ratively, that  the  crank  engine  has 
taken  a  decided  start  in  the  race.  I 
have  not  the  Reports  to  refer  to,  but  if 
I  recollect  rightly,  it  was  only  a  few 
years  ago  that  the  greatest  duty  was 
twenty  millions  of  pounds,  and  now  it 
is  seventy.  Let  this  class  of  engines 
have  for  a  few  years  to  come,  the  same 
degree  of  attention  bestowed  upon  them 
that  has  been  lavished  on  the  other 
class — let  them  fairly  have  the  oppor- 
tunity of  working  continuously  to  an 
equal  amount,  with  a  like  participation 
in  other  extraneous  influences, — and  the 
performances  eventually  will  not  rail  so 
far  short  as  Mr.  Pilbrow  imagines,  or 
as  the  Reports  at  present  and  in  the 
gross  appear  to  indicate.  The  differ- 
ence will  disappear,  except  such  as 
arises  from  the  different  facilities  af- 
forded by  the  construction  for  evacua- 
tion and  condensation,  which,  amount- 
ing probably  to  a  pound  or  two  on  the 
inch,  will  not  affect  very  largely  the  re- 
turns of  duty.    Mr.  Pilbrow,  therefore, 


must  not  appeal  to  reports  which  im- 
plicate management  more  than  con- 
struction, and  which  were  expressly 
instituted  in  order  to  obtain  criteria  of 
such  management,  as  well  as  to  stimu- 
late exertion  in  that  department;  but  he 
must  appeal  "  to  calculation  founded  on 
scientific  investigation,"  as  the  self-ad- 
mitted and  the  only  rational  arbiter  of 
the  merits  of  his  invention,  until  ex- 
periment shall  more  legitimately  and 
more  satisfactorily  sanction  the  justice 
of  its  award. 

But,  thirdly,  even  that  loss,  which  I 
have  just  admitted,  as  being  incurred 
at  present  by  the  Cornish  crank  engine, 
is  not  so  inevitably  connected  with  its 
construction,  that  it  may  not  be  made 
less  than  it  is,  by  a  more  judicious  ar- 
rangement and  a  better  mode  of  work- 
ing. Let  us  take  for  example  the  in- 
stances quoted  by  Mr.  Pilbrow  from 
Lean's  Reports.  The  velocity  of  the 
piston  of  the  lifting  engine  is  1 13*4  feet 
per  minute,  whilst  that  of  the  crank 
engine  is  159*84  feet  per  minute;  but 
this  ratio  of  1*0  to  1*4  does  not  give  in- 
versely the  ratio  of  the  times  of  evacua- 
tion and  condensation  for  the  respective 
engines:  for  it  must  be  remembered, 
that  the  strokes  of  the  lifting  engine 
are  irregular  in  speed — the  efficient  one 
being  the  most  rapid ;  and  also,  that  a 
pause  ensues  before  it  commences,  so 
that  double  the  time  may  be  fairly  al- 
lowed as  beinp  taken  by  it,  for  the 
evacuation  and  condensation  of  its 
steam.  This  is  a  great  difference  in  a 
most  important  particular,  and  is  quite 
conclusive  against  that  similarity  of 
circumstances,  in  which  Mr.  Pilbrow 
represents  the  two  engines  to  be  placed ; 
for  the  times  could  oe  equalised,  not- 
withstanding the  pause  and  the  con- 
struction, and  this  is  the  ground  on 
which  they  ought  to  stand  for  a  fair 
comparison.  At  any  rate,  the  speed  of 
the  piston  ought  in  each  case  to  be  the 
same.  Then,  there  is  the  circumstance 
of  the  area,  to  say  nothing  of  the  capa- 
city of  the  cylinder  of  the  lifting  en- 
gine being  six  times  greater  than  that 
of  the  crank  engine;  to  which  may  be 
added,  others  that  possibly  exist,  of 
which  we  are  ignorant,  such  as  a  dif- 
ference in  the  extent  to  which  expan- 
sion in  each  case  was  carried,  and  cir- 
cumstances connected  with  fuel  and 
management.  And  thus  it  is  easy  to 
conceive,  that  the  difference  in  duty  be- 


Digitized  by  Google 


360  ON  THE  PERFORMANCES  OF  THE  CORNISH  ENGINES,  ETC. 


tween  71  millions  and  123  millions,  may 
in  n  very  small  degree  be  occasioned 
by  the  construction  of  the  engines. 

The  proper  direction  to  be  taken  by 
the  Cornish  engineers,  with  a  course  of 
improvements  in  the  performances  of 
the  crank  engine,  and  of  the  propriety  of 
which  they  appear  to  be  fully  sensible, 
is,  to  adopt  the  single  stroke  form,  to 
moderate  its  speed,  to  expand  the  steam 
to  the  greatest  extent  that  shall  be 
found  practically  useful,  and  to  so  pro- 
portion the  magnitude  of  the  engine 
and  the  boiler  to  the  work,  as  not  to  ne- 
cessitate the  urging  of  either  beyond 
the  maximum  performance  in  reference 
to  the  unit  of  coal  consumed.   This  is 
precisely  the  direction  which  they  have 
followed  in  augmenting  the  duty  of  the 
lifting  engine.    Neither  the  boiler  nor 
the  engine  is  overworked.    In  the  con- 
trary direction  are  the  locomotives  and 
steamers,  which,  for  the  sake  of  velo- 
city, are  pushed  to  the  utmost,  both  in 
regard  to  the  speed  of  the  piston,  and 
the  rapidity  of  combustion  ;  so  that 
economv  being  disregarded  in  order  to 
secure  the  greatest  efficiency  in  relation 
to  time  and  space,  the  duty  becomes 
correspondingly  low.    In  other  cases 
efficiency  in  these  relations  is  aimed  at 
because  a  short-sighted  parsimony  pre- 
vails, which  prefers  a  greater  current 
expense  to  a  larger  outlay  in  the  first 
instance,  or  which  at  any  rate  incurs  it, 
whether  it  prefers  it  or  not.    These  ex- 
planations, coupled  with  the  absence  of 
other  minor  adjuncts,  are,  I  think,  quite 
sufficient  to  remove  any  mystery  that 
has  been  supposed  to  attach  to  the 
superior  performances  of  the  Cornish 
engines. 

Circumstances  of  exigency  may, 
however,  be  paramount  to  every  other 
consideration,  and  may  compel  the  sa- 
crifice of  economy  to  some  extent,  in 
order  to  obtain  the  greatest  efficiency 
of  which  the  boiler  is  capable  by  hard 
firing,  and  of  which  the  engine  is  capa- 
ble by  rapid  movements,  and  the  aban- 
donment of  expansion.  It  would  be 
unjust,  therefore,  to  Mr.  Pilbrow  (for  I 
would  not  wish  to  appear  as  the  mere 
partizan,  either  for  or  against  any  new 
project)  not  to  point  out  that  possibly 
in  these  cases  his  improvement  may  be 
found  to  be  of  some  value,  although 
when  working  under  the  best  circum- 
stances, it  may  confer  Jittje  or  no  ad- 


vantage on  the  crank  engine.    For  in- 
stance, let  a  first-class  steamer  be  pro- 
vided with  much  greater  power  in  pro- 
portion to  tonnage  than  is  usual,  so  far, 
at  least,  as  the  capabilities  of  the  en- 
gines and  boilers  are  concerned— this 
object,  since  the  introduction  by  Mr. 
Seaward  and  others,  of  greater  com- 
pactness in  the  form,  can  be  obtained, 
and  a  greater  efficiency  in  relation  to 
space  be  secured,  without  having  re- 
course to  those  overworking  wasteful 
expedients  just  described.    This  state 
of  things  will  permit  the  power  at  com- 
mand to  slumber  in  the  consciousness 
of  its  might,  and  so,  with  a  putting 
forth  of  no  greater  amount  than  has 
heretofore  been  the  practice,  it  will 
allow  the  important  object  of  the  great- 
est efficiency  in  relation  to  fuel  to  be 
consulted,  by  an  adoption  of  the  Cornish 
system  of  slow  movement,  slow  com- 
bustion, and  great  expansion.   The  two 
former  presupposes   among  the  ad- 
juncts large  paddle-wheels  and  large 
boilers.  In  this  state  of  things  it  may  be 
of  little  consequence  whether  the  en- 
gines have,  or  have  not,  Mr.  Pilbrow *s 
improvement ;  but  we  will  suppose  that 
circumstances  of  exigency  arise,  in  the 
shape  of  a  strong  head  wind,  a  heavy 
sea,  or  a  lee  shore,  or  all  combined, 
peremptorily  demanding  the  greatest 
efficiency  in  relation  to    time — then 
must  the  human-hand-and-mind-crea- 
ted  power,  be  aroused  in  all  the  majesty 
of  its  strength,  to  conquer  the  hitherto 
unconquerable.    Expansion  must  be 
discarded,  and  the  waste  of  fuel  must 
not  be  heeded,  that  so  the  manifestation 
of  its  might  may  be  both  rapid  and 
strong.    But  unfortunately,  in  this  very 
development  of  greater  power,  and  by 
the  very  conditions  on  which  it  is  ob- 
tained, there  is  a  weakness  engendered 
to  detract  too  sensibly,  and  most  inop- 
portunely from  its  amount.    To  strive 
to  get  the  regular  velocity,  or  an  ap- 
proach to  it,  under  such  circumstances, 
is  to  practise  true  economy.  Wasteful 
though  it  may  be,  as  a  mechanical  ef- 
fort, and  also  in  reference  to  fuel,  yet 
it  will  be  a  means  of  saving  in  refer- 
ence to  time  and  ultimate  results.*  To 
regain,  therefore,  in  some  measure,  the 
power  that  is  then  lost,  is  not  only  in- 

*  It  is  well  known  that  a  steamer  with  too  litUe 
power  is  less  economical  than  with  a  greater  power, 
in  the  long  run, 
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valuable  in  itself  on  such  emergencies, 
as  an  acquisition  of  more  power,  out  it  is 
valuable  as  a  saving  of  fuel,  not  merely 
in  reference  to  the  time  being,  in  the 
additional  mechanical  effort  gratuitous- 
ly afforded,  but  in  reference  also  to  the 
time  of  the  voyage,  diminished  in  pro- 
portion to  the  increased  velocity,  to 
which  are  to  be  added  the  collateral 
benefits  thence  arising.  At  such  times 
the  condensing  cylinder  would  be  a 
valuable  improvement,  if  it  prevented 
power  from  being  lost  to  the  amount  of 
only  one  or  two  pounds  on  the  square 
inch,  and  it  is  not  improbable  that  it 
may  effect  this,  when  such  a  system  of 
working  is  resorted  to.  I  am,  however, 
of  opinion  that  in  competition  with  the 
more  profitable  mode,  it  is  extremely 
problematical  whether  the  slightest  ad- 
vantage will  arise,  inasmuch  as  the 
waste  of  power  is  then  much  less,  the 
saving  is  relatively  less,  and  the  rela- 
tive friction,  arising  from  the  additional 
contrivance,  is  greater. 

The  course  of  proceeding  just  sketch- 
ed, for  improving  the  performances  of 
steamers,  is  that  in  which  the  first  great 
advance  was  made  in  the  Great  West- 
ern. It  is  to  be  hoped  that  further 
progress  will  be  made  in  this  direction, 
and  that  the  remarkable  success  attend- 
ing it  will  not  be  attributed,  as  I  fear  it 
was,  in  some  subsequent  instances, 
merely  to  the  magnitude  of  the  vessel. 
The  practical  skill  and  acumen  dis- 
played in  all  its  departments,  com- 
pletely baffled  the  short-sighted  calcu- 
lations of  Dr.  Lardner,  so  characteris- 
tic of  a  mathematician,  and  added  an- 
other attestation  to  the  fact,  illustrated 
in  every  page  of  the  history  of  the 
useful  arts,  that  invention  and  enter- 
prise receive  no  impetus  in  their  career 
from  scholastic  science. 

The  further  observations  I  have  to 
make  must  be  reserved  for  another 
communication. 

I  am,  Sir,  yours,  &c. 

Benjamin  Cheverton. 


FARTHER  PARTICULARS  OF  MR.  EDWARDS* 
METHOD  OF  TRANSFERRING  DAGUER- 
REOTYPE TO  PAPER.— (SEE  P.  203.) 

Sir, — As  you  have  considered  the 
notice  I  sent  you  of  a  method  of  transfer- 
ring daguerreotype  to  paper,  worthy  of 


insertion  in  your  Magazine,  I  am  in- 
duced to  offer  the  following  additional 
particulars  of  the  process,  which  I  find 
by  experiment  to  produce  the  best  re- 
sults. 

The  greatest  difficulty  I  have  had  to 
get  over  arose  from  the  adhesion  of 
the  paper  to  the  plates.  This,  how- 
ever, 1  have  entirely  overcome.  To  pre- 
pare the  plates,  as  originally  described 
by  Daguerre,  oil  was  used  with  the  pum- 
ice powder,  then  the  dilute  acid,  and 
after  the  plate  was  heated  the  dilute  acid 
was  used  again  ;  the  polishing  with  oil, 
having,  however,  been  found  to  be 
rather  a  dirty  operation,  and  the  dilute 
acid  to  answer  the  purpose  as  well,  oil 
is,  I  believe,  now  rarely  used.  It  how- 
ever occurred  to  me  that  the  use  of  oil  for 
polishing  might  facilitate  the  removal 
of  the  papers  from  the  plate,  and  the 
result  has  answered  my  expectations. 
For  the  last  polish  to  a  plate  to  be 
transferred,  as  small  a  quantity  of  oil 
as  will  give  a  uniform  coat  to  the  plate 
should  be  used  with  the  pumice  (or  tri- 
poli)  and  carefully  cleaned  off  with  re- 
newed pledgets  of  cotton.  The  plate 
being  then  polished  with  charcoal  and 
rouge  on  velvet  is  ready  for  the  iodine 
box. 

Isinglass,  or  "  Nelson's  Gelatine,"  I 
find  answers  best  for  transferring.  The 
common  black  paper  being  pinned  upon 
a  board,  is  washed  over  very  carefully 
(so  as  to  avoid  bubbles)  with  a  warm 
solution  of  the  isinglass,  and  a  better 
coat  is  obtained  by  two  weak  washes 
than  one  too  thick.  The  paper  thus 
prepared  may  be  kept  any  where  in  a 
dry  place.  \Vhen  required  for  a  trans- 
fer it  is  only  necessary  to  dip  it  for  a 
few  minutes  in  cold  water,  and  lay  it 
very  carefully  upon  the  plate;  the  su- 
perfluous water  may  be  removed  by 
carefully  pressing  it  with  blotting-paper. 
The  plate  must  then  be  placed  in  a 
press,  with  several  folds  of  blotting- 
paper  over  the  transfer- paper,  and  kept 
well  pressed  till  the  isinglass  has  set, 
say  for  about  half-an-hour.  On  being 
taken  out  and  dried  in  the  sun,  or  before 
a  fire,  the  transfer  spontaneously  sepa- 
rates itself  from  the  plate,  upon  which 
(if  the  process  has  been  properly  per- 
formed) scarcely  a  trace  of  tne  picture 
will  be  left. 

For  want  of  a  suitable  press  I  use  a 
pair  of  strong  wood  clamps  sufficiently 
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large  to  take  the  plate  between  them, 
and  for  a  couple  of  steady  pins  (to  pre- 
vent lateral  motion)  I  nip  the  clamps 
in  a  common  vice. 

I  am  not  without  hopes  of  some  me- 
thod being  discovered  of  improving  the 
intensity  of  the  transfers  thus  made, 
which  are  at  present  very  inferior  to 
the  originals.  The  effect  of  a  transfer 
taken  upon  white  paper  is  very  curious; 
it  is  more  vivid  than  upon  black,  but 
becomes  a  negative  picture,  the  mer- 
curial film  which  depicts  the  lights  in 
the  daguerreotype,  showing  upon  the 
paper  a  dirty  grey  colour.  These  trans- 
fers might,  I  think,  be  coloured  by  hand 
after  nature.    I  am,  Sir, 

Your  obedient  servant, 
G.  Edwards. 

Loweitoft  Harbour,  Oct.  23, 1841. 


THE    SUGAR   MANUFACTURE— MR.  ROB- 
INSON'S  PATENT  IMPROVEMENTS. 

Sir, — As  your  pages  are  ever  open 
to  the  investigation  of  the  merits  of 
new  inventions,  as  well  as  to  the  an- 
nouncement of  their  too  often  unheeded 
existence,  I  take  the  advantage  of  them 
to  call  in  question  the  "  improvements" 
in  Mr.  Robinson's  Patent  Sugar  Cane 
Mills. 

The  qualities  of  different  canes  are 
so  various, — depending  not  only  upon 
the  age  of  their  growth,  but  upon  the 
kind  of  seasons  which  they  have  en- 
joyed,— that  no  average  of  juice  can 
be  given,  compared  with  the  weight  of 
the  green  cane.  But  I  deny  that,  in 
any  case,  an  ordinarily  well  made  three 
roller  mill,  with  iron  framing,  leaves 
any  available  portion  of  juice  unex- 
pressed. Neither  can  I  see  any  ra- 
tionality in  the  scheme  of  improving 
matters  by  deluging  the  canes  with 
hot  water  in  their  passage  through  the 
rollers;  for,  as  every  planter  well  knows, 
there  is  abundance  of  watery  particles 
already  in  the  juice,  and  it  is  this 
which  causes  such  a  vast  consumption 
of  fuel  in  the  process  of  evaporation. 
This  part  of  the  invention,  at  least,  will, 
I  venture  to  predict,  remain  a  dead 
letter. 

But  "  breakage,"  we  are  told,  "  is  a 
common  accident"  attending  the  ordi- 
nary cane-mills.  I  consider  this  to  be 
an  undeserved  libel  upon  our  engineers, 
for  although  engaged  in  the  manufac- 


ture of  sugar-mill  machinery  for  many 
years,  there  has  not  an  instance  oc- 
curred, within  my  knowledge,  of  that 
machinery  having  required  renewal  or 
repair.  The  new  means  by  which  it  is 
proposed  to  obviate  such  injurious  ten- 
dency to  breakage,  is  to  make  use  of 
wrought  iron  bars,  and  to  increase  the 
number  of  rollers.  As  far  as  regards 
the  former  improvement,  it  is  already 
almost  universally  in  use.  I  have  never 
yet  made  a  sugar-mill  without  wrought 
iron  bars,  and  consider  them  essential 
to  security.  Then,  as  regards  the  num- 
ber of  rollers,  it  is  obvious  that  the 
pressure  between  the  two  last  rollers 
of  the  new  mill  must  be  equal  to  that 
used  in  the  present  mill,  otherwise 
there  will  be  a  diminution  of  effect; 
therefore  the  strain  on  the  axles  of 
these  rollers  must  be  equally  great ;  and 
whatever  additional  pressure  is  applied 
by  intermediate  rollers,  can  only  add  to 
the  present  strain  on  the  straps  and 
side  frames.  The  whole  invention,  it 
seems  to  me,  can  tend  only  to  increase 
the  fancied  liability  to  derangement 
instead  of  diminishing  it.  But  further, 
to  avoid  the  enormous  mass  to  which 
such  a  complicated  machine  as  Mr. 
Robinson's  patent  mill  inevitably  tends, 
the  pressing  rollers  are  shown  exces- 
sively small  in  diameter.  Now  it  is  well 
known  that  this  is  a  real  evil,  and  one 
which  offers  the  most  serious  impedi- 
ment to  an  efficient  sugar  mill.  The 
ordinary  sized  rollers  possess  all  the 
advantage  of  gradually  drawing  in  the 
canes  which  any  number  of  small  roll- 
ers would  in  vain  strive  to  effect,  whilst 
the  length  of  time  during  which  the 
canes  are  under  pressure,  in  conse- 
quence of  the  greater  flatness  of  the 
curves,  secures  the  most  complete  ex- 
pression of  the  juice. 

As  to  the  objection,  that  in  the  ordi- 
nary mill  the  juice  is  thrown  forward 
between  the  first  rollers,  I  cannot  see, 
supposing  such  to  be  the  case,  and 
that  it  is  really  a  matter  of  import- 
ance, how  there  can  be  any  different 
effect  in  the  new  mill ;  I  rather  think 
that  in  this  case  we  are  exactly  upon  a 
par. 

The  next  improvement  is  in  the  cane 
carrier,  a  machine  which  is  alwjiys 
used  to  convey  the  canes  up  an  acclivity 
to  the  mill,  but  which  can  never  be  de- 
pended on  to  supply  the  canes  regularly 
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and  equally  to  the  feeding  rollers.  It 
will  be  equally  expensive  to  arrange 
the  canes  upon  one  extremity  of  Mr. 
Robinson's  band,  as  it  would  be  upon 
the  ordinary  feeding-board,  whilst  the 
certainty  of  good  effect  would  be  much 
diminished,  and  from  the  extreme  irre- 
gularity in  the  pieces  of  cane,  the  most 
ingenious  attempt  at  a  self-acting 
feeding  apparatus  will  be  completely 
baffled. 

I  remain,  Sir,  yours  respectfully, 

A.  B.  C.» 


SOLUTION    OF    THE    MECHANICAL  PRO- 
BLEM—(VOL.  xxxiv,  P.  26.) 


Sir, — The  following  simple  applica- 
tion of  the  calculus  will  furnish  an  an- 
swer to  the  question  of  "  Amicus,"  at 
page  26  of  your  935th  number;  pre- 
mising that  it  is  better  to  consider  that 
the  cord  is  to  be  uncoiled  from  the 
cylinder,  instead  of  wound  upon  it. 

Let  A  B  be  the  cylinder,  from  which 
the  cord  is  to  be  uncoiled  from  A,  as  a 
starting  point,  in  the  direction  of  the 
arrow,  until  300  ft.  have  been  unwound ; 
of  course  the  diameter  of  the  coiled 
circle  is  supposed  to  remain  constant 
at  3  feet,  otherwise  data  would  be  re- 
quired, besides  what  your  correspondent 
has  given. 

Take  any  point,  B  in  the  circum- 
ference ;  draw  the  radius  B  O,  and,  per- 
pendicular to  it,  the  tangent  B  P j  make 
B  P  equal  to  the  arc  B  A,  then  will  the 
line  B  P  represent  the  portion  of  rope 
uncoiled  from  A  to  B,  and  P  will  be  a 
point  in  the  curve  formed  by  its  evolu- 
tion.   Suppose  then,  an  infinitely  small 

*  Will  our  correspondent  have  the  goodness  to 
send  to  our  office  for  a  letter  addres*ed  to  bim  f 


farther  uncoiling  to  take  place,  from  B 
to  B' ;  draw  the  radius  B'  0,  and  tan- 

fent  B'  P',  as  before,  and  another  point 
"  in  the  curve  is  obtained ;  the  dist- 
ance P  P'  being  the  elementary  in- 
crease of  length  gained  by  the  required 
curve,  for  a  corresponding  elementary 
increase  of  the  length  uncoiled. 

But  in  these  infinitely  small  distances, 
the  arc  B  B'  may  be  supposed  to  coin- 
cide with  its  tangent,  and  to  become  a 
right  line  perpendicular  to  B  O;  and 
on  the  same  principle,  the  small  curve 
P  P'  may  also  be  supposed  a  right 
line  perpendicular  to  B  P.  The  lines 
B  P,B'  P' being  moreover  respectively 
perpendicular  to  B  0,  B'  O,  the  two 
elementary  triangles  B'  P  P',  O  B  B'  are 
similar,  and  therefore  O  B  :  B'P  :: 
BB':P  P'. 

Now  let  r  -  B  O  the  radius  of  the 
cylinder. 
9  =  B'  P  or  B'  A,  any  length 
of  rope  uncoiled  from  it. 
X  =  corresponding  length 
of  required  curve  P'  A. 
And  let  d  9  =  B  B',   elementary  in- 
crease of  length  un- 
coiled. 

d\  =  PP',  corresponding.ele- 
mentary  increase  of  re- 
quired curve. 
Then  we  have  as  above, 
r  :  9  : :  d  9  :  d  X, 


or  d\ 


Ldo. 


Integrating  this  expression  therefore, 
we  find 


1  d  9  -  -  +  const, 
r  2r 


and 


since  X  =  O,  when  9=0.  Const,  must 
be  also  =  O. 

Wherefore  we  obtain  this  rule — the 
length  of  the  curve  described  by  the 
end  of  the  rope  in  uncoiling,  is  equal  to 
the  square  of  the  length  uncoiled,  di- 
vided by  the  diameter  of  the  cylinder. 

So  that  in  the  case  proposed,  the 
distance  the  person  must  travel  will  be 
3002  90,000 

 =  —  =  30,000  feet,  or  about 

3  3 

5-^  miles. 

I  am,  Sir,  yours  obediently, 

W.  Pole. 

Great  Russell -street,  October  8,  181 1. 
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MR.  PRATER'S  THEORY  OF  THE  INHERENT 
ACTIVITY  OF  PARTICLES  OF  MATTER. 
Sir,— Mr.  Prater,  in  his  note  to  his  essay 
on  inherent  activity  us  a  property  of  the  par- 
ticle* of  matter,  (page  217  of  your  present 
vol.)  appears  to  me  much  more  ingeniously 
than  ingenuously  to  have  endeavoured  to 
prove  that  in  that  essay  he  attributed  the 
inherent  activity  of  the  particles  of  matter  to 
heat,  and  that  there  really  is  not  so  great  a 
dissimilarity  of  opinion  between  us  as  at  first 
appeared.  He  has  also  attributed  to  me  state- 
ments that  I  have  not  made,  and  abstracted 
or  withheld  from  those  statements  which  I 
did  make,  the  several  prominent  causes  which 
1  assigned  for  the  motion  of  the  several 
classes  of  the  atoms  of  which  all  material 
bodies  are  composed.  Now  I  think  every  one 
of  the  readers  of  your  interesting  work,  (ex- 
cept, perhaps,  Mr.  Prater  himself,)  who  has 
read  the  essay  in  question,  as  inserted  in 
your  32nd  vol.,  page  509,  or  who  may  feel 
inclined  to  refer  to  it,  will  come  to  the  con- 
clusion that  Mr.  Prater  did  therein  endea- 
vour to  inculcate  the  opinion  that  the  long 
received  doctrine  among  philosophers  relative 
to  the  vis  inertia  of  matter  was  erroneous, 
and  that  he  had  discovered,  on  the  contrary, 
that  the  particles  of  matter  are  possessed  of 
a  power  of  inherent  activity  ;  in  support  and 
proof  of  the  correctness  of  which  theory  he 
referred  to  sundry  experiments,  and  their  re- 
sulting effects.  I  think,  also,  that  the  same 
readers  of  your  work  will  remember,  or  per- 
ceive, on  reference  to  my  communication  in 
reply,  as  inserted  in  your  33rd  vol.,  page  3, 
that  I  gave  it  as  my  opinion  that  the  atoms 
of  material  substances  possess  no  inherent 
power  of  activity,  as  opposed  to  gravity — 
that  such  substances  are  composed  of  pon- 
derable and  imponderable  atoms— that  the 
ponderable  atoms  are  subject  to  the  laws  of 
gravity,  affinity,  simple  attraction,  attraction 
of  aggregation,  and  attraction  of  cohesion — 
that  the  imponderable  atoms  of  caloric  are 
subject  to  the  law  of  equal  diffusion — and 
that  to  these  several  laws  the  motion  of  both 
the  ponderable  atoms  of  matter,  and  the  im- 
ponderable atoms  of  caloric  may  justly  be  at- 
tributed. 

What  I  conceive  I  have  just  reason  to 
complain  of  in  Mr.  Prater's  note  is,  that  he 
has  endeavoured  to  make  it  appear  as  if  I 
bad  expressed  an  opinion  that  the  addition  of 
heat  to  matter  is  always  the  cause  of  its  mo- 
tion ;  and  by  withholding  much  that  I  did 
state,  has  left  the  inference  to  be  drawn  that 
I  conceived  that  the  impartation  of  heat  alone 
was  the  cause  of  the  motion  of  matter. 

As  the  residue  of  Mr.  Prater's  note  appears 
to  me  to  be  a  laboured,  and  by  no  means  a 
consistent  essay,  to  prove  that  he  really  did 
not  mean  to  endeavour  to  inculcate  the  idea 


that  the  particles  of  matter  are  not  inert,  and 
that,  on  the  contrary,  they  possess  the  power 
of  inherent  activity  when  "  unrestrained  by 
cohesion,  atmospheric  pressure,  or  other 
forces,"  (as  it  is  quite  evident  the  author  to  the 
title  of  his  essay  in  your  32nd  vol.,  understood 
him  to  mean  to  convey)  and  that  instead  of 
teaching  such  a  doctrine,  he  meant  to  convey 
the  idea  that  he  attributed  the  motion  of  such 
particles  of  matter  to  the  impartation  of  heat, 
or  to  the  residence  of  latent  heat  among  the 
constituents  of  atoms  of  bodies  ;  and  as  I 
have  already  fully  expressed  my  opinion  oa 
the  subject  in  former  communications,  I  will 
not  presume  again  to  trespass  on  the  tine 
and  patience  of  your  readers,  or  your  valua- 
ble space,  by  a  recapitulation  of  them.  I  will 
therefore  conclude  with  a  recommendation  to 
Mr.  Prater,  that  he  should  either  adhere  firm- 
ly to  his  first  opinions  or  remain  perfectly 
silent  respecting  them ;  or,  if  he  has  aban- 
doned them,  and  is  not  content  to  be  again 
unread  upon  the  subject,  then,  frankly  to  ac- 
knowledge conviction,  and  consequent  chapge. 
I  am,  Sir, 

Your  obedient  servant, 

G.  H.  WlGNF.Y. 

Brighton,  October  23,  1841. 


ABSTRACTS  OF  SPECIFICATIONS  OF  ENGLISH 
PATENTS  RECENTLY  ENROLLED. 

*»•  Patentees  wishing  for  more  full  ab- 
stracts of  their  Specifications  than  the  present 
regulations  of  the  Registration  Offices  will  ad- 
mit of  our  giving,  are  requested  to  favour  u 
with  the  loan  of  their  Specifications  for  that 
purpose. 

John  Barker  of  Regent-street, 
Lam oeth,  Artist,  for  improvements  » 
measuring  aeriform  or  Jluid  substances.  Petty 
Bag  Office,  October  20,  1841. 

The  substances  to  be  measured  enter  & 
cylinder,  in  which  a  piston  travels  to  and  fro, 
being  admitted  alternately  before  and  behiod 
the  piston.  Two  side  links,  connected  with 
a  cross-head  on  the  piston-rod,  work  in 
guides  attached  to  the  side  of  the  cylinder, 
and  carry  studs,  or  tappets,  which  strike 
against  vibrating  levers,  and  thereby  alter 
the  position  of  the  valves.  So  that,  as  the 
piston  traverses  to  and  fro  within  the  cy- 
linder by  the  pressure  of  the  fluid,  its  recipro- 
cating movement  shifts  the  position  of  the 
valves,  converting  them  alternately  into  exit 
and  entrance  passages,  the  fluid  escaping  by  a 
pipe  beneath  the  cylinder.  A  double  rack  oa 
the  end  of  the  piston-rod,  works  alternately 
into  a  toothed  wheel  having  the  teeth  re- 
moved from  one-half  of  its  circumference,  and 
which  is  caused  to  revolve  by  each  rack  alter' 
nately  engaging  the  teeth  remaining  on  its 
rim.    A  pinion  on  the  axis  of  this  wheel  cob- 
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veys  the  motion  of  the  apparatus  to  a  train 
of  wheels  which  register  the  number  of  strokes 
made  by  the  piston,  and  the  contents  of  the 
cylinder  being  known,  the  quantity  of  any 
laid  which  has  passed  through  the  machine 
is  thereby  indicated. 

Humphrey  Jefferies,  of  Birming- 
ham, Button  Maker,  for  improvements  in 
the  manufacture  of  buttons,  October  22, 1 841 . 

These  improvements  relate  to  the  manu- 
facture of  covered  buttons.  A  metal  shell 
being  formed  with  a  groove  at  the  back  near 
its  edge,  a  central  hole  is  punched,  its  sides 
being  struck  up  into  a  kind  of  tube ;  this 
tube  is  inserted  through  the  centre  of  a  silk 
or  other  disc,  vhich  is  to  cover  the  back  of 
the  button,  and  the  sides  of  the  tube  being 
pressed  down  upon  it,  holds  it  securely.  A 
flexible  shnak  with  two  surfaces  of  button 
board  attached  is  then  placed  in  the  shell,  the 
shank  protruding  through  the  central  aperture ; 
the  shell  is  then  placed  on  a  disc  of  the  co- 
vering fabric,  the  edges  of  which,  as  well  as 
those  of  the  back  disc,  are  forced  into  the  re- 
cess  at  the  back  of  the  shell,  and  secured  by 
doubling  down  the  edges  of  the  recess  upon 
them. 

In  another  mode,  a  disc  of  copper  is  formed 
into  a  ring  or  hoop,  with  a  grove  round  its 
hack,  which  is  laid  on  a  disc  of  any  suitable 
fabric,  the  edges  of  the  fabric  being  forced 
into  the  groove  and  secured  there  by  doubling 
down  the  sides  itself. 

The  claim  is — 1.  To  the  mode  of  manu- 
facturing covered  buttons  by  dies  and  pres- 
sure, by  employing  metal  shells,  having  a 
circular  groove  or  recess. 

2.  To  the  mode  of  manufacturing  covered 
buttons  by  dies  and  pressure,  by  applying 
back  coverings  thereto,  with  holes  for  the 
passage  of  the  shank. 

3.  To  the  mode  of  manufacturing  buttons 
by  dies  and  pressure,  by  employing  circular 
rings  and  fabric  as  described. 

Thomas  Harris,  of  Hales  Owen,  nkar 
Birmingham,  Horn  Button  Manufac- 
turer, for  improvements  in  the  manufacture 
of  what  are  called  horn  buttons,  and  in  the 
dies  to  be  used  in  the  making  of  such  descrip- 
tions of  buttons.  (Partly  a  communication.; 
Enrolment  Office,  October  22,  1841. 

The  nature  of  these  improvements  is  suf- 
ficiently apparent  from  the  claims  mnde, which 
areas  follows:— 

1.  To  a  mode  of  manufacturing  horn 
buttons  with  flexible  shanks  ;  by  first  form- 
ing buttons  by  pressure  and  heat,  and  then 
by  a  second  pressure  in  dies  to  affix  flexible 
shanks  thereto. 

2.  To  a  mode  of  ornamenting  horn  but- 
tons, by  causing  suitable  surfaces  to  be  af- 
fixed in  their  front  surfaces,  by  pressing  the 
buttons  with  the  ornaments  in  dies. 


3.  To  a  mode  of  ornamenting  horn  but- 
tons by  gilding  or  silvering  their  surfaces. 

4.  To  a  mode  of  constructing  dies  u«ed 
in  the  manufacture  of  horn  buttons,  by  ap- 
plying separate  bounding  circles  to  each  en- 
graved surface  for  a  button. 

5.  To  a  mode  of  manufacturing  horn 
buttons  in  dies,  wherein  the  horn  is  prevent- 
ed from  being  expressed  at  the  circumference 
of  the  button  as  described. 

Henry  Brown,  of  Codnok  Park,  Iron 
Works,  Derbysii ire,  Irov  Manufac- 
turer, for  improvements  in  the  manufacture 
of  steel*    Enrolment  Office,  October  22, 1841. 

The  crude  metal  is  first  reduced  to  a  fine 
granulated  state  by  the  puddling  process ; 
after  being  sifted,  it  is  submitted  to  cementa- 
tion in  the  following  manner  : — A  number  of 
wooden  frames,  about  an  inch  deep,  are  pro- 
vided, rather  smaller  than  tbe  cementing 
pots,  and  a  layer  of  granulated  wood  charcoal 
about  half  an  inch  thick  being  spread  over 
the  bottom  of  the  cementing  pot,  it  is  co- 
vered with  paper  and  one  of  the  frames  laid 
thereon.    The  frame  is  ths  n  filled  with  the 
granulated  iron,  and  so  on  alternately  char- 
coal and  frames  of  iron,  till  the  pot  is  nearly 
full,  the  charcoal  at  the  top  being  three  or 
four  inches  deep.   The  pot  is  then  closely 
luted  down  with  loam.    The  cementing  fur- 
nace being  filled  with  these  pots,  it  is  kept  at 
a  very  high  temperature  until  the  steel  is 
converted.    When  cold,  the  pots  are  opened, 
and  the  cakes  of  steel  which  have  been  formed 
in  the  frames  are  broken  up  and  melted  in 
the  usual  manner. 

The  claim  is  to  the  mode  of  manufacturing 
steel,  by  obtaining  iron  in  a  granulated  state 
by  the  means  described,  and  submitting  the 
same  to  cementation  by  carbon. 

John  Rostron,  of  Edenfield,  Lan- 
cashire, and  Thomas  Welch,  of  Man- 
chester, Manufacturers,  for  certain  im- 
provemenfs  in  looms  for  wearing.  Petty  Bag 
Office,  October  22,  1841. 

The  first  of  these  improvements  consists  in 
removing  the  usual  wire  spindle,  or  guide  for 
the  picker,  from  the  lathe  or  slay,  and  substi- 
tuting a  top  rail,  or  guide  piece,  for  the  purpose 
of  forming  a  box  for  the  picker;  by  which  ar- 
rangement the  picker  runs  freely,  and  with 
considerably  less  friction  than  heretofore. 

The  second  improvement  relates  to  an  im- 
proved picker,  and  consists  in  forming  a 
picker  of  leather,  with  a  projecting  rib  be- 
neath it,  which  runs  in  a  groove  cut  in  the 
slay  to  assist  its  direct  course. 

The  third  improvement  consists  of  an  ar- 
rangement of  mechanism  for  producing  a  re- 
gular variable  letting  off,  or  giving  out  mo- 
tion of  the  yarn  beam. 

The  fourth  improvement  consists  in  tbe  ap- 
plication of  a  helical,  or  spiral  spring  to  the 
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axil  of  the  cloth  beam,  in  order  to  allow  the 
cloth  to  yield,  whilst  the  sheds  ere  being 
formed,  and  afterwards  to  tighten  itself  when 
the  sheds  are  finished.  This  improvement  is 
to  be  used  in  conjunction  with  the  preceding, 
which  has  otherwise  no  provision  to  allow  of 
the  yielding  of  the  yarn,  while  the  sheds  are 
formed. 

Lancelot  Powell,  of  Clydach Works, 
Brecon,  Ironmaster,  and  Robert  Ellis, 
or  Clydach,  aforesaid,  Agent,  for  cer- 
tain improvements  in  the  manufacture  of  iron, 
— Enrolment  Office,  October  24,  1841. 

The  first  of  these  improvements  consists  in 
boiling  iron  in  a  boiling  furnace,  to  which  it 
is  conveyed  immediately  from  the  blast  fur. 
nace  in  a  molten  state. 

The  second  improvement  consists  in  pass- 
ing or  driving  a  stream  of  atmospheric  air 
upon  and  over  the  surface  of  the  iron,  as  soon 
as  it  is  in  a  boiling  state,  for  correcting  the 
red-short  quality  to  which  iron  is  liable  that 
has  not  gone  through  the  refining  process  ;  and 
for  more  expeditiously  bringing  the  iron  into 
a  malleable  state.  The  blast  is  continued 
during  the  processes  Of  boiling  and  ferment- 
ing, but  is  discontinued  previous  to  the  opera- 
tion of  balling. 

The  bridge  of  the  boiling  furnace  is  about 
9  or  10  inches  higher  than  in  the  ordinary 
puddling  furnace,  by  which  means  the  iron  is 
prevented  from  running  over  the  bridge,  and 
an  opening  is  made  near  the  bottom  of  the 
furnace  for  drawing  off  the  scoria. 

The  claim  is,  1.  To  the  manufacture  of 
malleable  iron,  by  subjecting  the  iron  to  the 
operation  of  boiling,  in  addition  to  those  of 
puddling  and  fermentation ;  which  iron  is  con- 
veyed in  a  molten  or  red  hot  state  immedi- 
ately from  the  blast  furnace,  to  a  boiling,  or 
reverheratory  furnace  of  the  particular  des- 
cription or  construction  above  mentioned,  or 
of  any  other  suitable  construction ;  also,  by 
subjecting  the  iron  in  the  boiling  furnace  to 
the  action  of  a  blast  of  atmospheric  air,  as 
described. 

2.  To  the  passing  or  driving  a  stream  or 
blast  of  atmospheric  air  upon  and  over  the 
surface  of  the  metal,  for  the  purpose  of  as- 
sisting  in  the  purification  of  the  same,  and 
rendering  it  malleable,  whilst  under  the  ope- 
ration of  boiling,  puddling,  or  fermenting,  in 
a  reverheratory  furnace,  of  any  description  or 
construction. 

Floride  Heindruckx,  of  Fenchurch- 
street,  Engineer,  for  certain  improvements 
in  the  construction  and  arrangement  of  fire- 
places and  furnaces,  applicable  to  various  use- 
ful purposes.  Petty  Bag  Office,  October  24, 
1841. 

Instead  of  the  fire-bar  of  ordinary  fur- 
naces, the  patentee  constructs  his  furnaces 
with  inclined  sides,  leaving  an  opening  at  the 


bottom  the  whole  length  of  the  furnace.  The 
fuel  descends  by  its  own  gravity  towards  this 
opening,  through  which  the  air  enters  the 
furnace,  and  passing  through  the  mass  of 
ignited  fuel,  effects  its  combustion. 

For  the  purpose  of  regulating  the  combus- 
tion of  the  fuel,  a  long  cylindrical  bar,  sup- 
ported in  suitable  bearings,  is  placed  beneath 
the  air  opening.  Two  sides  of  this  bar  are 
deeply  indented,  forming  openings  through 
which  air  enters  the  furnace;  but  when  these 
indentations  are  turned  round,  and  the  plain 
part  of  the  bar  brought  under  the  opening, 
the  air  is  excluded,  and  the  fire  extin- 
guished, while,  by  the  partial  closing  thereof, 
the  rate  of  combustion  can  be  controlled  at 
pleasure. 

The  claim  is,  1 .  To  the  suppression  of  the 
usual  fire-bars  of  furnaces,  and  instead  there- 
of, forming  the  furnaces  or  fire-places  with 
inclined  sides,  as  described.  Also  the  im- 
proved construction  of  furnaces  or  fire-places, 
whatever  use  they  may  be  applied  to,  whereby 
the  fuel,  or  other  materials,  descend  by  tbeir 
own  gravity  towards  the  opening  at  which  the 
air  to  support  combustion  enters. 

2  To  the  use  of  a  bar  or  shaft  to  regulate 
the  combustion  of  the  fuel. 

Joseph  Gibbs,  of  Kennington,  Civil 
Engineer,  for  a  new  combination  of  ma- 
terials for  making  bricks,  tiles,  pottery,  and 
other  useful  articles,  and  a  machine  or  ma- 
chinery for  making  the  same;  and  also  a  nexc 
mode  or  process  of  burning  the  same,  which 
machine  or  machinery,  and  mode  or  process 
of  burning,  are  also  applicable  to  the  making 
and  burning  of  oilier  descriptions  of  bricks, 
tiles,  and  pottery.  Enrolment  Office,  October 
29,  1841. 

The  novelty  in  the  combination  of  ma- 
terials consists  in  the  employment  of  Merst- 
ham  sand,  or  pulverised  Merstham  sand- 
stone, in  combination  with  London  clay,  pipe- 
clay, or  other  argillaceous  clay,  in  various 
proportions,  or  with  the  other  ingredients 
usually  employed  in  making  bricks,  tiles,  or 
pottery.  The  proportions  must  be  varied 
according  to  the  quality  of  article  required; 
but  for  bricks,  two  parts,  by  measure,  of 
Merstham  9aod  and  one  of  clay  is  said  to  be 
a  good  proportion. 

The  machinery  to  be  employed  for  making 
the  before-named  articles  is  described  at  length, 
and  consists  of  various  contrivances,  appa- 
rently well  adapted  for  the  proposed  pur- 
poses, and  may  be  briefly  described  as  fol- 
lows : — The  first  is  a  pug-mill  internally  re- 
sembling the  ordinary  pug-mill,  but  furnished 
with  an  aperture  at  the  bottom,  throngn 
which  the  clay  is  protruded,  of  the  shape  of 
the  section  of  an  ordinary  brick  or  tile ;  the 
section  being  taken  either  lengthways,  side- 
ways, or  crossways,  as  may  be  judged  bt»U 
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At  the  prepared  composition  is  forced  out  of 
the  mill,  pieces  are  cut  off,  (in  some  cases 
rather  larger  than  that  of  the  brick  or  tile 
intended  to  be  made,)  by  means  of  a  knife  or 
wire  worked  by  suitable  machinery.  As  a 
sufficient  quantity  of  composition  is  cnt  off, 
it  is  received  upon  a  tray,  which  carries  it 
forward  to  the  workman,  who  receives  it  and 
places  it  to  dry.  Attached  to  some  convenient 
part  of  the  machinery  is  a  condensing  air- 
pamp,  which  forces  a  stream  of  air  through 
four  or  more  jets,  which  acting  upon  sand 
falling  before  each  jet,  disperses  it  roood  the 
brick  or  tile,  as  it  issues  from  the  Aperture  of 
the  pug-mill. 

Another  modification  of  machine  for  forming 
bricks  or  tiles  is  thus  described.  A  frame  or  car- 
riage traverses  a  railway  on  a  suitable  bed  or 
foundation,  by  means  of  wheels,  on  the  axles 
of  which,  and  turning  with  them,  is  a  polished 
cylinder  or  roller ;  a  scraper  attached  to  the 
carriage  keeps  the  cylinder  clean,  and  re- 
moves any  composition  that  may  adhere  to 
it  Upon  the  axle  of  a  second  set  of  wheels 
there  is  another  cylinder,  provided  with  any 
convenient  number  of  circular  knives  or  cut- 
ters, which  pass  through  a  box  of  sand, 
whereby  they  are  kept  clean  and  charged 
with  sand  to  prevent  adhesion  of  the  compo- 
sition. 

By  means  of  a  suspended  sieve,  sand  is 
also  constantly  sifted  over  the  surface  of 
the  composition  as  it  is  spread  out  on  the 
bed  by  the  first  roller.  The  composition 
being  brought  from  the  pug-mill,  may  be  de- 
posited on  the  bed  by  hand,  or  by  wagons 
traversing  the  rails,  or  in  any  other  conveni- 
ent way,  motion  being  given  to  the  frame  or 
carriage  by  a  rope  and  drum,  or  any  other 
mechanical  contrivance.  The  first  cylinder 
passes  over  the  composition,  and  spreads  it 
evenly  upon  the  bed,  being  followed  by  the 
second  cylinder  and  knives,  which  cut  the 
composition  into  strips  of  the  breadth  or  thick- 
ness required  for  the  brick  or  tile.  Two 
men,  one  on  each  side,  follow  the  cylinders  or 
rollers  with  a  frame  containing  one  or  more 
knives  or  wires,  by  bringing  of  which  down, 
•ad  drawing  it  across  the  composition,  and 
through  notches  and  openings  made  for  that 
purpose  in  the  rails  upon  the  bed,  the  ma- 
terial is  cut  into  the  length  required  for  the 
bricks  or  tiles.  Or  the  cutters  may  be  actu- 
ated by  any  suitable  machinery  connected 
with  the  prime  mover. 

The  soft  rough-shaped  bricks  or  tiles  pro- 
duced by  either  of  the  foregoing  processes, 
•re  to  be  well  dried,  or  partially  baked,  and 
then  passed  between  various  arrangements  of 
circular  saws  or  cutters,  which  may  be  used 
doable,  so  as  to  cut  two  sides  of  the  brick  or 
tile  at  the  same  time.  The  bricks  so  formed 
and  shaped  are  then  to  be  baked,  cither  in  a 


kiln  of  the  ordinary  construction,  or  of  that 
hereafter  described. 

For  the  purpose  of  compressing  bricks  or 
tiles,  they  are  placed  on  a  hard  firm  bed,  over 
which  a  carriage  containing  the  pressing 
apparatus  traverses  by  means  of  a  railway. 
Upon  this  carriage  two  standards  support  one 
end  of  a  beam,  upon  which  is  suspended  a 
great  weight ;  the  other  end  of  the  beam  is 
connected  with  the  ram  of  an  hydraulic  press. 
By  turning  a  large  wheel  the  carriage  is 
moved  upon  the  railway,  and  a  man  stands 
upon  a  platform  for  giving  it  this  movement, 
and  for  working  the  press.  A  few  strokes  of 
the  pump  raises  the  beam,  together  with  the 
weight,  which  is  then  brought  over  the  bricks 
and  tiles  previously  placed  upon  the  bed.  On 
releasing  the  water  from  the  press,  the  weight 
descends  upon  the  bricks  or  tiles,  compressing 
them  evenly  and  firmly.  A  few  strokes  of 
the  pump  then  raise  the  weights,  and  the 
carriage  is  moved  on  to  a  further  quantity  of 
bricks,  &c,  until  all  have  been  pressed.  In 
lieu  of  the  weight,  the  direct  action  of  the 
hydraulic  press  may  be  applied  to  the  bricks, 
if  preferred. 

The  new  mode  or  process  of  burning  bricks, 
tiles,  or  pottery,  and  other  useful  articles  of 
earthenware,  consists  in  the  employment  of 
a  circular  kiln  divided  into  a  number  of  com- 
partments or  ovens  communicating  with  each 
other,  and  with  a  central  chimney,  by  open- 
ings which  can  be  closed  at  pleasure.  In  the 
plan  shown  there  are  twelve  of  these  com- 
partments or  ovens  ;  the  apertures  between 
the  ovens  1  to  12  are  closed,  the  flues  of  1  to 
8  are  also  closed ;  the  aperture  between  9  and 
10  is  also  shown  as  closed.  The  ovens  1  to  9 
are  filled  with  bricks,  tiles,  potteries,  8sc. ;  the 
fire  is  kindled  in  No.  1,  and  the  hot  air  and 
smoke  pass  through  all  the  ovens,  one  after 
the  other,  by  the  communicating  aperture, 
until  they  arrive  at  No.  9,  which,  having  its 
flues  open,  and  the  aperture  to  No.  10  closed, 
they  pass  through  the  flue  into,  and  up  the 
central  chimney.  A  great  economy  of  heat 
and  fuel  will  thus  be  effected,  and  all  the 
bricks,  tiles,  or  pottery  will  be  burnt  equally, 
and  there  will  be  no  loss,  as  in  common 
kilns,  from  place  bricks,  or  burrs.  The  three 
ovens,  Nos.  10,  11,  and  12,  are  cut  off  from 
the  fire,  and  while  the  burned  or  finished 
bricks,  &c,  are  being  removed  from  one,  new 
and  unburned  bricks,  &c,  are  being  placed 
in  the  second,  and  fuel  is  being  placed  in  tbe 
third.  If  a  stronger  draught  is  required,  a 
smaller  number  of  kilns  are  to  be  used.  At 
proper  intervals  of  time  the  fire  is  advaticed 
from  one  oven  to  another,  and  the  communi- 
cation of  tbe  series  opened  or  closed,  as  may 
be  required.  The  oven  of  bricks  or  other  ar- 
ticles at  the  further  end  of  the  circle,  or 
that  has  been  longest  subject  to  the  action  of 
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the  fire,  being  separated  by  the  stoppage  of 
the  aperture,  is  then  to  be  emptied,  prepara- 
tory to  receiving  a  new  charge,  and  so  on  in 
succession  throughout  the  whole  circle  of  ovens. 

Modifications  of  this  arrangement  of  kilns 
are  described. 

James  Sims,  of  Redruth,  Cornwall, 
Civil  Enginf.kr,  far  certain  improvements 
in  steam-engines.  Enrolment  Office,  October 
29.  1841. 

These  improvements  consist  iu  a  new  me- 
thod of  constructing  and  working  steam-en- 
gines, whereby  equal  quantities  of  steam  are 
stated  to  do  a  greater  amount  of  duty  than 
has  by  the  like  quantities  of  steam  been  here- 
tofore performed. 

The  nature  of  the  invention  is  illustrated 
by  the  application  thereof  to  a  single  pump- 
ing-engine,  of  the  ordinary  description  used 
in  Corn  wait  The  cylinder  is  made  of  double 
the  usual  length,  and,  instead  of  beiog  of  one 
uniform  bore  throughout,  it  is  divided  into 
two  parts,  the  lower  half  being  about  four 
times  the  area  of  the  upper  half.  Two  pis- 
tons are  attached  to  one  rod,  the  one  fitting 
the  upper,  the  other  the  lower  half  of  the 
cylinder,  and  a  constant  vacuum  kept  up  be- 
tween them. 

Supposiog  the  engine  to  have  completed  its 
up  stroke,  and  that  both  pistons  are  at  the 
top  of  their  respective  cylinders,  with  a  nearly 
perfect  vacuum  between  them  ;  the  under  half 
of  the  cylinder  is  then  opened  to  the  condenser, 
(during  the  pause  which  takes  place  in  pump- 
ing-engioes,  between  the  up  and  down  strokes,) 
by  which  a  nearly  perfect  vacuum  is  also  esta- 
blished below  the  under  or  larger  piston. 
Steam  is  then  admitted  to  the  top  of  the 
small  piston,  (cutting  it  off  at  one-third  of 
the  stroke,)  and  by  its  pressure  there  acting 
against  the  vacuum  underneath  each  of  the 
pistons,  it  forces  down  both  to  the  bottom 
of  their  respective  cylinders.  A  valve  is  now 
opeued,  when  the  partially  expanded  steam 
above  the  smaller  piston  flows  down  a  pipe 
to  the  bottom  of  the  larger  half  of  the  cylin- 
der, when  expanding  to  its  full  extent  under 
the  large  piston,  aud  aided  by  the  vacuum 
established  as  before  between  the  two  pis- 
tons, (it  has  also  the  area  of  the  small  piston 
to  act  against,  which  reduces  the  effective  area 
of  the  large  piston  about  one-fourth,)  it  causes 
both  pistons  to  re-ascend  to  the  tops  of  their 
respective  cylinders,  with  a  force  about  equal 
to  that  which  was  exerted  in  the  down  stroke. 
But  whereas  the  force  thus  exerted  in  the  up 
stroke  is  not  wanted  in  the  single  pumping 
engine  for  the  mere  purpose  of  raising  the 
pistons,  and  would,  if  not  counterpoised,  act 


injuriously  on  the  pump-rods,  the  patentee 
turns  the  same  to  a  useful  account,  by  placing 
on  the  top  of  the  large  piston  weights  eqoi. 
valent  to  about  one-half  the  load  lifted  by  the 
engine,  which  weights  being  raised  by  the  op 
stroke,  diminish  in  exact  proportion  there- 
to the  quantity  of  fresh  steam  required  for 
the  next  down  stroke.  The  engine  may  be 
worked  without  these  weights,  but  nut  so  ad- 
vantageously. The  general  effect  of  this  im- 
proved method  of  constructing  and  working 
the  single-acting  engine  is  stated  to  be,  to 
nearly  double  the  power  thereof.  In  applying 
these  improvements  to  rotative  engines,  where 
equal  duty  is  required  of  both  the  up  and 
down  strokes,  there  is  no  occasion  for  the 
addition  of  any  weights  to  the  top  of  the 
large  piston  ;  and  the  patentee  states  that  be 
finds,  in  practice,  that  the  steam  transmitted 
from  the  top  of  the  small  piston  to  the  bottom 
of  the  large  one  continues  of  sufficient  pres- 
sure, in  every  case,  to  produce  an  up  stroke 
of  equal  force  to  the  down  stroke. 

Intending  Patentees  are  informed  that 
they  may  be  supplied  gratis  with  Printed  In- 
structions, containing  every  particular  neces- 
sary  for  their  safe  guidance,  by  application 
(post-paid)  to  this  Office,  where  is  kept  the 
only  Complstk  Registry  of  Patents  Ex- 
tant (from  1617  to  the  present  time);  Pa- 
tents, both  British  and  Foreign,  solicited. 
Specifications  prepared  or  recited,  and  all  other 
Patent  business  transacted  with  economy  and 
despatch. 

NOTCS  AND  NOTICES. 

The  Franklin  Printing  Pre**.*—  The  printing- 
press  at  which  Dr.  Benjamin  Franklin  worked  while 
a  journeyman  in  London,  is  now  exhibiting  in  Li- 
verpool, previous  to  its  embarkation  for  America,  it 
having  been  presented  by  its  late  owners,  Messrs. 
Harrild  and  Sons,  of  Great  Distaff-lane,  Friday- 
street,  to  the  Philosophical  Society  of  Philadelphia, 
of  which  Dr.  Franklin  was  the  founder  and  first 
president. 

Copper  Ore. — The  produce  of  Cornwall  for  tb« 
past  three  years  amounts  to  £3,140,000,  and  that  of 
Ireland  and  Wales  to  about  £470,000,  making  a 
total  of  £3,610,000.  In  the  same  interval  we  tind 
the  produce  of  foreign  mines  to  be  £1,74(5.000,  or 
nearly  one-half  the  amount  of  the  mines  of  Grtat 
Britain.  The  quantity  of  copper  ore  imported 
within  the  past  seven  years,  is  158,055  tons,  6  ewt, 
which,  if  taken  at  £15  per  ton,  would  give,  say, 
£2,370,000.  The  quantity  of  foreign  copper  (or 
such  as  is  assumed  to  be  foreign)  exported  we  find 
to  be  29,920  tons,  14  cwt. :  this,  taken  at  £90  per 
ton,  would  give  £2,700,000  as  the  value  of  foreign 
copper  sold  in  the  continental  markets,  thus  pro- 
scribing to  such  extent  the  admission  of  the  pro* 
duce  of  British  mines. — Mining  Journal. 

Errata  in  our  last  Number,  page  351,  List  of  De- 
signs Registered,  No.  847,  for  "strap  fasteui*9," 
read  "strap  and  gaiter  fastener ." 

•  Vide  ante,  p.  64. 
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DESCRIPTION  OF  MR.  WHITE'S  PATI 

BY  THE  1 

In  the  summer  of  18.39  I  was  re- 
quested to  examine  a  pug-mill  at  Brix- 
ton, then  in  operation,  supplying  clay 
to  a  brick  machine  invented  by  the 
Marquis  of  Tweeddale,  whose  success 
in  drain  tile  making  establishes  an 
early  claim  to  the  art  of  moulding  clay 
for  agricultural  purposes  by  machinery. 
The  parties  at  whose  request  I  attend- 
ed were  licensees  of  the  Tweeddale  pa- 
tent, and  the  object  they  had  in  view, 
was  to  be  furnished  with  some  plan 
whereby  the  pug-mill  might  produce  a 
continuous  stream  of  clay  to  the  brick 
machine.   The  defect  in  this  respect 
of  the  Tweeddale  apparatus  proceeded 
from  the  under  knives  only  expelling 
the  clay  as  they  passed  the  port,  or 
aperture  where  it  escaped,  which  was 
about  10  inches  long,  and  6  inches  deep ; 
when  they  were  not  in  a  position  to 
effect  this,  the  clay  made  a  stop,  the 
top  knives  in  their  turn  being  too  dis- 
tant to  produce  a  similar  result.  At 
these  intervals,  with  the  brick  machine 
in  motion,  the  clay  parted,  and  the 
bricks  at  such  places  were  generally 
spoiled.    To  remedy  this  evil,  I  pro- 
posed making  each  knife  a  regular  seg- 
ment of  a  circle,  and  fixing  them  at  the 
bottom  of  the  pug-mill  on  a  round  shaft, 
with  iron  collars  between  them,  so  that 
the  edge  of  the  one  segment  should 
begin  its  evolution  where  the  former 
left  off,  and  a  uniform  pressure  on  the 
clay  be  thus  kept  up  as  the  shaft  re- 
volved.   But  this  arrangement,  both  in 
principle,  and  form,  approached  the 
screw  so  closely,  that  it  was  almost 
immediately  abandoned  for  the  latter. 
With  the  screw  as  a  propelling  instru- 
ment, I  next  proposed  converting  the 
pug-mill  into  a  brick  machine,  by  con- 
tracting the  aperture  the  clay  escapes 
from,  to  the  form  and  size  transversely 
of  a  brick,  and  giving  the  screw  suffi- 
cient power  to  expel  the  clay  through 
it.    At  this  proposition  the  licensees  of 
the  Tweeddale  patent  got  alarmed,  sup- 
posing if  bricks  were  so  formed,  drain- 
ing tiles    might  also  be  protruded 
through  a  suitable  orifice,  and  to  pro- 
tect their  own  interests,  they  entered 
into  arrangements,   in   pursuance  of 
which  a  patent  was  obtained  for  my 
invention  in  the  following  autumn. 
I  have  explained  these  facts,  from 


IT  BRICK  AND  TILE-MAKING  MACHINE. 
IVENTOR. 

observing  in  a  late  number  of  the 
Mechanics'  Magazine,  an  extract  from 
an  English  specification  enrolled  last 
September  for  a  machine  on  the  same 
principle,  namely,  forcing  clay  through 
moulding  apertures  by  pressure  from 
the  inclined  surfaces  of  a  screw.  It  is 
true,  that  in  the  invention  alluded  to, 
the  arrangement  is  different  from  mine, 
but  the  screw  and  moulding  orifice  are 
employed,  which  no  person  has  a  right 
to  use  in  England  without  my  consent. 

Bricks  which  are  moulded  by  pres- 
sure, either  by  the  Tweeddale  appa- 
ratus, or  by  my  screw  machine, 
must  of  necessity  have  more  solidity 
than  bricks  formed  by  hand — and  this 
is  a  property  which  builders  are  not 
likely  to  appreciate  from  its  adding 
weight  to  its  bulk,  and  consequently 
increasing  the  expense  of  conveyance ; 
from  being  heavier  to  handle  too,  they 
may  also  possibly  add  to  the  charge  in 
building.  I  have  considered  this  sub- 
ject well,  and  recommend  machine- 
made  bricks  to  be  moulded  of  the  form 
represented  in  fig.  1,  and  fig.  2,  the  latter 
of  which  is  an  end  view.  Bricks  of 
this  form  are  well  adapted  to  partitions, 
and  all  sorts  of  building  intended  to  be 
plastered  over.  The  quantity  of  clay 
removed  by  the  grooves  a  a,  would  re- 
duce their  weight  to  that  of  common 
bricks,  and  give  additional  facility  to 
drying  and  burning  them.  For  orna- 
mental cottages,  a  brick  of  the  form  of 
fig.  3,  might  be  used  as  a  binder ;  fig.  4 
is  a  side  view  of  it.  Bricks  of  this 
form  would  be  bedded  so  close,  as  to 
leave  the  joints  hardly  perceptible,  the 
mortar  being  retained  in  the  recesses, 
the  work  would  be  stronger  than  usual ; 
and  from  the  solidity  of  the  bricks,  im- 
pervious to  water,  which  is  not  the 
case  with  hand-made  bricks,  although 
of  the  very  best  description.  In  cases 
of  cottage  building,  where  design  is 
unfettered  by  the  close  grip  of  economy, 
pipe  clay  might  be  introduced  in  form- 
ing the  bricks,  and  give  to  them  a  new 
and  elegant  appearance. 

I  shall  now  proceed  to  describe  the 
machine. 

Fig.  5,  a,  is  a  driving  shaft ;  6,  verti- 
cal shaft  in  gear  with  the  former,  by 
two  bevelled  wheels ;  c,  spur-wheel;  e, 
large  pinion  on  the  shaft,  /;  on  the 
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lower  end  of  this  shaft  a  screw  of  one 
turn  is  formed,  and  fitted  to  the  cylin- 
der  g,  in  which  it  revolves ;  A,  cylin- 
drical chamber  into  which  the  clay  is 
pressed  by  the  inclined  surfaces  of  the 
screw  on  the  shaft, /,  and  out  of  which 
it  exudes  at  the  moulding  aperture, 
represented  by  a  curved  dark  line  in 
form  of  a  draining  tile.  The  clay  is 
supplied  at  the  top  of  the  cylinder,  g, 
by  engine  power,  or  manual  labour,  as 
circumstances  may  determine.  The 
cutting  apparatus  receives  motion  from 
two  inclined  planes  on  the  circular 
plates,  it.  As  the  plates  revolve,  the 
inclined  planes  alternately  strike  the 
roller,  u  on  the  upper  and  under  side ; 
when  the  roller  is  depressed,  the  lever 
k  is  moved  to  the  right,  and  when  it  is 
raised  it  is  moved  to  the  left.  The  cut- 
ting frame  is  attached  to  the  lever,  k,  by 
a  connecting  rod,  /,  and  supported  from 
four  levers,  two  of  which  are  only  seen, 
marked  m  m.  There  are  also  two  cutting 
wires,  to  divide  the  clay  as  it  exudes 
from  the  moulding  orifice,  one  of  which 
is  only  seen,  represented  by  a  sharp 
dark  line  near  the  orifice.  The  cutting 
wires  arc  the  exact  distance  apart  from 
each  other,  required  by  the  length  of 
the  moulded  articles,  and  for  each  revo- 
lution of  the  screw,  a  sufficient  quantity 
of  clay  is  moulded  to  make  two,  (and  a 
little  more,)  one  on  each  side  of  the 
machine,  its  operation  being  double,  the 
overplus  falls  down,  and  is  thrown  back 
and  re-moulded.  The  object  of  cut- 
ting with  two  wires  is  to  produce  all 
the  articles  of  the  same  length.  When 
the  shaft  b  makes  ten  revolutions  per 
minute,  the  shaft,  /,  makes  twenty, 
consequently,  forty  bricks  or  tiles  are 
moulded  in  the  same  time.  The  cut- 
ting wires  and  frame  have  a  sawing 
motion,  from  being  sustained  on  the 
levers,  m  m,  which  is  preferable  to 
moving  them  in  a  straight  line.  As 
the  articles  are  cut  they  are  removed 
by  hand,  or  conveyed  away  on  an  end- 
less belt  supported  on  rollers,  one  of 
which  is  seen  below  the  moulding  ori- 
fice, and  one  at  each  side  for  lateral 
protection.  In  moulding  tiles  from  an 
orifice,  the  edges  are  slightly  turned 
up,  which  prevents  the  tiles  from  slip- 
ping after  they  are  laid,  an  accident  of 
frequent  occurrence,  and  notunfrequent- 
ly  accompanied  with  a  complete  destruc- 
tion to  the  drain. 


On  the  end  of  the  driving  shaft,  a,  a 
small  crank,  n,  is  fixed,  which  works 
the  force-pump,  o,  in  the  cistern,  »  ; 
this  pump  supplies  water  to  the  mould- 
ing orifice  by  a  small  pipe,  q,  and  with- 
in the  cistern  there  is  a  cock  to  regu- 
late the  supply.  The  orifice  being  lu- 
bricated in  this  way,  the  movement  of 
the  clay  through  it  is  made  easy,  and 
whatever  be  the  figure  of  the  mould, 
the  clay  exudes  with  a  smooth  un- 
broken surface.  In  moulding  draining 
tiles,  the  clay  is  cut  in  motion,  the 
small  angle  thereby  produced  being  of 
no  consequence,  but  when  the  articles 
require  to  be  cut  at  right  angles,  the 
clay  stops  at  that  moment,  by  a  contri- 
vance added  to  the  wheel  c,  for  that 
purpose. 

James  White. 

11,  Eut-plsce,  Lambeth,  October,  1841. 


MR.  PARKES*  THEORY  OP  THE  PERCUS- 
SIVE FORCE  OF  STEAM. 

Sir, — I  have  to-day  read  the  paper, 
(From  the  Minutes  of  the  Transactions 
of  Civil  Engineers,)  contained  in  No. 
946,  page  247  of  y  our  very  useful  work, 
"  On  the  Percussive  Action  of  Steam, 
and  other  Aeriform  Fluids."  By  Josiah 
Parkes,  M.  Inst.  C.  E.,  in  which,  illus- 
trative practical  proofs  are  furnished  of 
the  percussive  effect  of  steam  upon  the 
piston  of  the  steam  engine,  as  a  motive 
power,  and  that  the  impulse  furnished 
is  due  to  percussive  power  rather  than 
to  expansive,  but  without  any  attempt 
to  elucidate  the  theory  of  such  force. 
As  the  effects  described  appear  to  me 
to  corroborate  very  strongly  the  theory 
which  I  have,  from  time  to  time,  en- 
deavoured to  inculcate  in  your  pages 
relative  to  the  law  of  equal  diffusion  to 
which  heat  is  subject,  I  cannot  refrain 
from  attemptine  (with  your  permission) 
to  point  out,  wnat  appears  to  me  to  be 
the  theory  of  the  percussive  power  of 
steam,  as  well  as  its  expansive. 

It  will  perhaps  be  remembered  by 
some  of  your  readers,  that  in  a  former 
communication  I  pointed  out,  that  not 
only  is  heat  subject  to  the  law  of  equal 
diffusion,  but  that  the  rapidity  of  its 
diffusion  is  in  the  reverse  ratio  to  the 
difference  in  the  thermometric  tempe- 
rature of  the  impartive  and  receptive 
substances,  and  that,  therefore,  the 
greater  that  difference  the  more  rapid 
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will  be  the  transition  of  heat,  and  the 

rater  its  repelling  or  impulsive  force, 
will  also  probably  be  remembered 
that  I  expressed  the  opinion,  that  the 
hermometric  temperature  of  steam 
Cannot  be  increased  beyond  212°,  and 
that  the  superior  impulsive  power  of 
high-pressure  steam  above  that  of  low 
ressure,  is  due  to  the  accumulation  of 
eat  in  the  metal  composing  the  boiler, 
instead  of  to  its  accumulation  in  the 
steam  within  the  boiler,  and  that  the 
immense  power  exerted  by  such  steam 
on  its  egress  from  the  boiler  is  not  in- 
nate in  the  steam  while  within  the 
boiler,  but  is  derived  from  the  thermo- 
metric  heat  of  the  metal  of  the  boiler 
in  which  it  is  accumulated,  and  from 
which  it  is  rapidly  transmitted  to  the 
water  in  the  boiler — creating  additional 
volumes  of  steam,  on  the  opening  of 
the  eduction  valve,  as  induced  by  the 
law  of  equal  diffusion,  and  thereby  im- 
parting to  such  steam  both  its  percus- 
sive and  expansive  power,  the  former 
in  the  inverse  ratio  of  the  difference 
between  the  amount  of  accumulated 
tbermometric  heat  in  the  steam  within 
the  boiler,  and  the  metal  of  which  the 
boiler  is  composed. 

To  illustrate  more  clearly  the  prin- 
ciples of  the  theory  which  I  advocate, 
I  will  first  suppose,  that  thermometric 
heat  is  imparted  to  water  in  a  boiler, 
until  the  temperature  of  both  is  raised 
to  212°,  and  if  the  valve  communicating 
with  the  cylinder  of  the  engine  is  open- 
ed as  suddenly  as  possible,  it  will  be 
found  that  such  steam  does  not  possess 
a  sufficient  percussive  power  to  raise 
the  piston,  and  the  effect  will  be,  that 
as  much  heat  will  be  abstracted  from 
the  steam  emitted,  by  the  metal  of  the 
cylinder  and  piston,  as  will  reduce  the 
temperature  of  the  one,  and  raise  the 
temperature  of  the  other  to  a  state  of 
equality;  and  such  a  reduction  in  the 
temperature  of  the  steam  will  cause 
its  condensation,  or,  in  other  words,  will 
cause  its  component  ponderable  atoms 
to  unite  and  be  reconverted  into  water. 
But  should  the  piston  in  such  cylinder 
be  raised  by  adventitious  means,  the 
moment  the  steam  valve  leading  to  the 
cylinder  is  opened,  the  steam  will  enter, 
and  although  not  of  sufficient  volume 
to  fill  the  cylinder  in  its  natural  state, 
yet  will  it  expand  and  fill  the  space  for 
a  short  period,  as  induced  by  the  law 


of  equal  diffusion,  to  which  the  heat  of 
the  steam  is  subject,  and  such  steam 
being  decomposed  by  the  removal  of 
its  caloric  beyond  its  constituent  limits, 
its  ponderable  atoms  will  be  released 
from  their  component  position,  and  fall 
to  the  bottom  of  the  cylinder  as  induced 
by  the  law  of  gravity. 

As  the  generation  of  steam,  under 
such  circumstances,  will  not  furnish  a 
sufficient  motive  power,  it  becomes  ne- 
cessary to  resort  to  those  means  which 
are  adequate  to  the  purpose,  and  the 
rationale  of  such  means  appears  to  me 
as  follows  :— 

The  safety-valve  of  the  boiler  is 
loaded  to  an  amount  more  than  equal 
to  the  intensity  of  the  force  required  to 
raise  the  piston  of  the  steam  cylinder, 
in  order  to  prevent  the  escape  of  the 
steam  within  the  boiler;  and  the  mo- 
ment the  space  above  the  water  is  com- 
pletely filled  with  the  indestructible 
and  incompressible  constituent  atoms 
of  steam,  it  becomes  impossible  that 
more  can  enter,  other  than  to  supply 
the  place  of  those  atoms  of  heat  wnich 
permeate  the  metal  of  the  boiler,  and 
escape  by  radiation.  At  the  time  such 
space  is  filled,  the  thermometric  tem- 
perature of  the  steam  within  is  about 
212°,  and  no  subsequent  addition  of 
heat,  or  further  retention  of  such  steam 
within  the  boiler,  will  ever  cause  an 
increase  of  its  thermometric  tempera- 
ture. Now  having  endeavoured  to  show 
that  steam  of  such  a  temperature  does 
not  possess  sufficient  power  to  raise 
the  piston  within  the  cylinder,  it  next 
devolves  on  me  to  attempt  to  show 
what  additional  power  is  required  to 
effect  the  purpose — whence  that  power 
is  derived— where  collected — and  the 
way  in  which  it  is  applied. 

The  source  from  which  the  power  is 
derived,  is  the  fuel  in  a  state  of  com- 
bustion in  the  furnace ;  the  magazine 
in  which  it  is  stored  is  the  metal  of 
which  the  boiler  is  constructed;  and 
the  mode  of  application  is  by  the  law 
of  equal  diffusion  to  which  heat  is  sub- 
ject. 

The  transmission  of  heat  from  the 
burning  fuel  to  the  boiler,  and  from  the 
boiler  to  the  lower  stratum  of  water 
therein,  is  induced  by  the  law  of  equal 
diffusion;  and  from  the  lower  to  the 
upper  surface  by  the  same  law  in  the 
first  instance,  but  subsequently  by  the 
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secondary  law  of  recession  from  the 
earth ;  the  thermometric  temperature 
of  the  upper  surface  ever  exceeding 
that  of  the  lower,  until  the  whole  mass 
is  raised  to  about  212°. 

The  impartation  of  heat  being  con- 
tinued, its  atoms  are  transmitted  from 
the  lower  to  the  upper  surface,  and 
every  interstice  furnished  by  the  posi- 
tion of  the  spherical  ponderable  atoms 
of  the  water  being  completely  filled, 
a  definite  and  proportionate  amount  of 
such  ponderable  atoms  are  raised  from 
the  mass  of  water  in  combination  with 
a  definite  and  proportionate  amount  of 
the  atoms  of  heat — the  admixture  con- 
stituting the  fluid  termed  steam,  which 
gradually  expels  the  air  from  the  space 
between  the  water  and  the  dome  of  the 
boiler,  and  occupies  its  place,  remaining 
there  until  mechanically  released,  or 
until  the  accumulated  power  resulting 
from  the  continued  impartation  of  heat, 
exceeds  the  restraining  power,  and  the 
raising  of  the  safety-valve  or  the  dis- 
ruption of  the  boiler,  and  the  liberation 
of  the  imprisoned  steam  ensues. 

The  whole  of  the  interior  of  the 
boiler,  being  completely  filled  with 
solid  and  incompressible  atoms,  and  the 
interstices  presented  by  the  union  of 
the  ponderable  atoms  being  filled  to 
repletion  with  the  atoms  of  heat,  and 
the  thermometric  temperature  of  the 
whole  mass  being  about  212°,  I  have 
yet  to  learn  how  it  is  possible,  that  the 
density  of  the  steam  within  the  boiler, 
or  its  thermometric  temperature,  can  be 
increased  by  the  continued  impartation 
of  heat,  or  in  other  words,  how  the 
atoms  of  such  additional  heat  can  find 
access  to,  that  which  I  conceive  to  be, 
a  perfect  plenum,  except  as  to  the  in- 
terstices which  must  be  presented  by 
the  union  of  the  atoms  of  heat.  In 
ehort,  unless  any  one  is  prepared  to 
prove  the  existence  of  a  more  subtle 
fluid  than  heat— that  the  atoms  of  such 
fluid  are  smaller  than  the  atoms  of 
heat, — and  that  their  introduction  can 
raise  the  thermometric  temperature  of 
the  steam  within  the  boiler, — I  must 
ever  remain  sceptical  as  to  the  possi- 
bility of  compressing  a  volume  of  steam 
into  a  space  less  than  that  which  it 
naturally  occupies  at  a  temperature  of 
212°,  or  to  increase  the  thermometric 
temperature  assigned  to  it.  I  am  finally, 
therefore,  constrained  to  reject  the  com- 


monly-received notion,  that  the  force  of 
steam  is  due  to  an  increase  of  its  den- 
sity, or  thermometric  temperature* 

As  little  can  I  assent  to  the  alleged 
elasticity  of  steam.    For  if,  then,  the 
limits  of  the  receptive  capacity  of  th« 
water  for  heat,  and  the  steam  within 
the  boiler  is  such  as  will  admit  of  no 
greater  increase  of  its  thermometric 
temperature  than  to  the  extent  of  212°  j 
if  steam  is  composed  of  a  large  amount 
of  the  atoms  of  heat,  and  a  small 
amount  of  the  ponderable  atoms  of 
water; — if  those  atoms  of  heat  id  their 
passage  through  water,  are  enabled  to 
raise  from  its  surface  those  ponderable 
atoms  which  were  closely  or  proxi- 
mately united,  with  a  force  superior  to 
the  power  of  gravity,  and  to  place  them 
widely  distant  in  position,  as  a  neces- 
sary condition  to  the  formation  of  a 
fluid  of  much  less  specific  gravity  than 
the  water  from  whence  derived;  — if 
there  is  no  contradiction  in  the  laws  of 
nature,  and  the  impartation  of  heat  to 
water  decreases  its  density  as  a  liquid, 
and  infinitely  decreases  its  density  as 
vapour; — if  there  exists  no  such  ano- 
malous contradiction  in  the  execution 
of  those  laws,  as  that  a  moderate  im- 
partation of  heat  is  absolutely  neces- 
sary to  expand  water  and  steam,  and 
decrease  their  density,  and  that  an  ex- 
cessive impartation  is  necessary  to  com- 
press and  increase  their  density,  then 
steam  cannot  be  elastic,  nor  can  it 
possess  any  innate  motive  power. 

What  then  is  this  stupendous  power? 
Eoual  diffusion  of  heat,  subject  to  a 
celerity  of  transmission  in  the  inverse 
ratio  of  the  difference  in  the  thermo- 
metric temperature  of  the  impartive 
and  receptive  substances.  And  where 
is  its  source  at  the  time  of  action  ?  In 
the  metal  of  which  the  boiler  is  con- 
structed, which  becomes  a  receptive 
magazine  for  the  imparted  heat  which 
emanates  from  the  burning  fuel,  and 
which  (the  steam  not  being  able  to  re- 
ceive beyond  its  constituent  limits,) 
is  therein  stored  to  any  extent  within 
the  limits  of  its  receptive  capacity,  or 
cohesive  tenacity,  ready  to  obey  the 
law  of  equal  diffusion  to  which  it  is 
subject,  with  a  force  and  rapidity  of 
transmission,  proportionate  to  the  ratio 
of  difference  between  the  amount  of 
atoms  therein  collected,  and  which  may 
be  possessed  by  the  receptive  sub- 
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stance.  And  by  what  mode  of  action 
is  that  force  exerted?  The  moment 
the  steam  induction  valve  of  the  cylin- 
der ia  opened  ;  as  much  steam  as  will 
fill  the  pipe  communicating  with  the 
eylinder  and  the  vacant  space  beneath 
its  piston,  will  leave  the  boiler,  and 
the  vacated  space  will  be  filled  with 
fresh  created  steam,  volume  after  vo- 
lume rushing  into  the  cylinder,  impel- 
ling the  fleeting  piston  before  it  with  a 
rapidity  proportionate  to  the  difference 
in  the  thermometric  temperature  of  the 
cylinder  and  piston,  and  the  metal  of 
w  hich  the  boiler  is  constructed.  Themore 
promptly  the  induction  valve  is  opened, 
the  greater  will  be  the  percussive 
force  upon  the  piston,  inasmuch  as  both 
cylinder  and  piston  possessing  a  recep- 
tive and  radiating  capacity  for  caloric, 
and  thereby  diminishing  the  momen- 
tive  force  of  the  steam  by  an  abstrac- 
tion of  a  portion  of  its  motive  power 
(caloric),  so  the  more  rapid  the  impact 
of  the  steam  with  the  piston,  the  less 
must  be  the  abstraction  and  consequent 
diminution  of  that  power. 

The  expansion  of  steam  within  the 
cylinder  on  the  rise  or  depression  of 
the  piston,  causing  it  to  occupy  a  greater 
space  than  its  natural  volume,  I  con- 
ceive, is  also  due  to  the  law  of  equal 
diffusion,  to  which  heat  is  subject ;  for 
agreeably  to  the  theory  which  in  a 
former  communication  I  endeavoured  to 
advocate,  that  no  real  vacuum  can  pos- 
sibly be  created,  inasmuch  as  although 
it  may  be  effected  so  far  as  relates  to 
the  presence  of  the  ponderable  atoms 
of  matter,  yet  such  vacated  space  will 
be  filled  with  the  imponderable  atoms 
of  latent  heat,  so  therefore  will  the 
constituent  heat  of  steam  expand  be- 
yond its  natural  limits  to  occupy  the 
vacated  space  resulting  from  the  rise  or 
fall  of  the  piston  within  the  cylinder, 
the  heat  of  such  steam  being  more 
suitably  posited  and  circumstanced  to 
yield  a  prompt  obedince  to  such  law, 
than  the  heat  which  the  surrounding 
media  can  furnish.  Agreeably  to  this 
view,  the  modern  system  of  supplying 
the  cylinder  with  (what  is  termed) 
high-pressure  steam,  to  an  amount  in- 
sufficient to  fill  the  cylinder  on  the  re- 
cession of  the  piston  to  its  utmost 
limits,  at  its  natural  density,  appears  to 
me  to  be  admirably  adapted  to  effect 


its  economical  appropriation,  inasmuch 
as  high  percussive  power  is  applied  to 
the  piston  to  cause  the  commencement 
and  continuance  of  its  motion,  and  that 
motion  being  accelerated  and  extended 
by  the  momentum  derived  from  the 
sudden  impact,  beyond  the  bounds  to 
which  the  initial  force  of  the  steam 
would  carry  it,  the  subsequent  expan- 
sion of  that  steam  to  fill  the  vacated 
space  resulting  from  the  speed  exceed- 
ing the  gradually  diminished  force  by 
which  the  piston  is  impelled,  supplies 
an  additional  and  sufficient  force  to 
carry  the  piston  home,  resulting  from 
the  further  impact  of  that  steam,  im- 
pelled to  motion  by  the  law  of  equal 
diffusion  to  fill  up  a  space,  which,  with- 
out such  law  would  prove  to  be  a  va- 
cuum. 

If  these  theoretical  views  are  correct, 
the  following  practical  deductions  may, 
I  think,  be  usefully  drawn  therefrom. 

1.  That  the  thicker  the  metal  of  the 
boiler,  not  only  the  greater  will  be  its 
strength,  but  the  greater  will  be  its  ac- 
cumulative capacity  for  heat,  and  con- 
sequently the  greater  will  be  the  power 
furnished  through  its  medium. 

2.  That  the  better  the  boiler  is  clothed, 
the  less  will  be  the  loss  of  its  accumu- 
lated heat  by  radiation,  and  consequent- 
ly, the  less  will  be  the  loss  of  power 
generated. 

3.  That  the  thicker  the  cylinder, 
and  the  better  it  is  clothed,  the  less  will 
be  its  heat  transmissive  capabilities, 
and  consequently  its  receptive,  and 
therefore  the  less  its  abstractive  effect 
from  the  power  of  the  steam  which 
enters  its  interior. 

4.  And  that  the  greater  the  density 
of  the  metal  of  which  the  cylinder  and 
piston  is  composed,  and  the  higher  its 
internal  and  external  polish,  the  less 
will  be  its  receptive  capacity  for  beat, 
and  consequent  abstractive  effect  upon 
its  percussive  power. 

Trusting  and  hoping  that  this  essay 
may  provoke  an  abler  pen  to  endeavour 
to  do  more  ample  justice  to  the  sub* 
ject, 

I  remain,  Sir, 

Your  obedient  Servant, 

G.  A.  WiGNEr. 

Brighton,  October  31,  1841. 
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THE  "  STYX"  S 

The  Hampshire  Telegraph  of  Saturday  last, 
mentions  that  the  Styx,  which  recently  sailed 
for  Canada  with  the  new  Governor,  Sir 
Charles  Bagot  and  suite  on  beard,  had  been 
compelled  to  put  hack  to  Portsmouth  "  in 
consequence  of  having  broken  the  connecting 
rod  of  her  engine,  and  sustained  other  da- 
mage during  the  late  gales."  The  accident 
to  the  machinery,  it  is  added,  "  was  occa- 
sioned by  the  attempt  to  bring  into  operation 
the  invention  of  Messrs.  Seaward,  whereby 
one  wheel  may  be  disconnected  from  the 
other  wheel ;  in  this  attempt  the  connecting 
rod  was  broken."  Such  a  statement  can  pro- 
ceed only  from  entire  ignoraoce  of  the  nature 
and  history  of  the  invention  in  question,  or, 
what  is  worse,  from  a  malicious  design  to  cast 
discredit  by  gross  misrepresentation  on  a 
most  ingenious  and  useful  contrivance.  By 
the  phrase  "attempt  to  bring  into  opera- 
tion," it  is  evidently  meant  to  be  insinuated 
that  this  was  the  first  time  the  disconnecting 
plan  of  Messrs.  Seaward  had  ever  been  tried  ; 
but  so  far  is  this  from  being  true,  that  be- 
fore the  government  wisely  resolved  on  adopt- 
ing it,  it  had  been  used  with  uniform  aud 
unfailiug  success  on  board  of  the  Vernon 
and  Hardwicke  East  Indiamen,  during  two 
voyages  to  India  and  back.  We  are  further 
given  to  understand  by  the  writer,  that  this 
"  attempt  to  bring  iuto  operation"  Messrs. 
Seawards*  plan  for  disconnecting  the  paddle- 
wheels  from  the  engines,  was  the  immediate 
cause  of  the  breaking  of  the  connecting-rod 
of  the  engines ;  although,  in  truth,  the  one 
has  no  more  necessary  relation  to  the  other 
than  the  boatswain's  whistle  has  with  the 
vane  at  the  mast-head.  From  an  account  of 
the  true  causes  of  the  accident  which  has 
been  since  given  by  the  Times,  it  appears, 
that  though  the  engine  connecting-rod  was 
indeed  broken,  and  by  means,  too,  of  a  dis- 
connected paddle-wheel,  this  did  not  take 
place,  as  alleged,  "  in  the  attempt"  to  discon- 
nect the  wheel,  but  occurred  subsequently  from 
a  failure  in  the  lashings  by  which  the  discon- 
nected wheel  should  have  been  kept  motionless. 
It  appears,  besides,  from  this  account,  that 
the  plan  of  disconnection  was  had  recourse 


SAM  TRIGATK. 

to,  in  this  instance,  most  foolishly  and  mis- 
chievously;  for  though  disconnecting  one 
wheel  may  be  of  great  use  when  a  ship  is 
tacking,  or  wearing,  (the  operation  being  an- 
alogous to  that  of  a  rower  making  use  of 
one  oar  only,)  or  disconnecting  both  may  be 
equally  so  when  it  is  desired  to  take  instant 
advantage  of  a  favourable  wind,  without  wait- 
ing till  all  the  steam  machinery  is  brought  to 
a  stand,  nothing  more  mechanically  absurd 
can  well  be  imagined  than  the  course  which 
the  engineers  of  the  Styx  are  stated  to  have 
adopted,  of  running  before  a  strong  gale 
with  the  whole  power  of  the  engines  applied 
to  one  wheel. 

The  following  is  the  account  to  which  we 
have  alluded,  as  given  by  the  Times  :  "  When 
the  Styx  left  Cork  she  was  most  heavily  laden 
with  stores  and  baggage  of  all  descriptions, 
and  was  unusually  deep  in  the  water ;  off  Cape 
Clear  she  encountered  a  tremendous  sea,  which 
swept  the  decks,  and  the  engineer,  believing 
that  one  wheel  had  been  much  damaged  by  the 
shock,  bethought  himself  of  disengaging  that 
wheel,  and  working  the  full  power  of  the  en- 
gines upon  the  other,  (for  this  purpose  the  ap- 
paratus was  never  designed  ;)  however,  the 
wheel  was  quickly  disengaged,  and  lashed  fast 
by  chains,  and  the  full  power  of  both  engines 
put  upon  one  wheel.  As  the  ship  fetched  way 
through  the  water,  there  consequently  became 
a  great  strain  upon  the  stationary  wheel,  and 
upon  an  other  sea  striking  this  wheel  a  heavy 
blow,  it  broke  loose  from  the  chains  by  which 
it  was  held,  and  turned  round  of  itself,  when  the 
crank  upon  the  shaft  of  this  same  wheel,  com- 
ing in  contact  with  the  connecting-rod  of  the 
engine  then  at  work,  broke  the  latter  short 
off,  although  made  of  wrought  iron,  and  of  8 
inches  diameter;  no  other  part  of  the  ma- 
chinery was  the  least  injured. 

*'  The  whole  cause,  therefore,  of  the  acci- 
dent may  be  attributed  to  the  want  of  fore- 
sight in  the  first  engineer  in  attempting  to 
work  his  engines  while  the  wheel  was  disen- 
gaged :  unfortunately,  the  second  and  third 
engineers  were  laid  up  sick  at  the  time,  nor 
had  the  captain  or  any  of  his  officers  ever 
been  to  sea  in  a  steamer  before,  so  that  the 
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sources. " 

We  understand  that  the  first  engineer, 
whose  "  own  resources"  were  thus  miserably 
deficient,  has  been  since  discharged,  and  an. 
other  appointed  in  his  place.  The  necessary 
reparations  of  the  Sty*  were  completed  on 


the  night  of  Friday  the  5th  inst.  and  oa 
Saturday  morning  she  steamed  round  the  Isle 
of  Wight,  deep  as  she  was,  at  the  rate  of  ten 
and  a  half  knots  per  honr,  and  was  pro- 
nounced  once  more  in  a  fit  state  to  proceed 
on  her  voyage. 


FRANKS'S  MECHANICAL  HORSE. 


Sir,— Finding  your  useful  columns 
are  always  open  for  anything  curious 
and  interesting  in  mechanism,  I  here- 


with forward  you  as  near  a  sketch  as  I 
can  possibly  execute  of  mv  "  Mecha- 
nical Horse."    peing  a  traveller,  of 
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coarse  I  require  some  assistance  in 
transferring  me  and  my  goods  from  one 
town  to  another,  and  finding  to  my 
cost,  that  a  horse  of  flesh  and  blood, 
needed  the  needful  to  keep  him  a 
jogging"*  thirteen  months  ago  I  con- 
structed a  horse,  composed  of  stout 
wood,  tough  iron,  and  bold  brass.  From 
that  time  until  now,  I  have  travelled 
with  it  on  an  average  of  ten  miles  per 
day  j  certainly,  at  first  my  arms  tired, 
but  constant  use  overcame  that,  on  the 
same  principle  as  the  smith  wields  the 
massive  sledge  hammer,  (practice)— 
and  I  will  assure  you,  my  chest  is  4 
inches  more  across,  and  the  muscles  of 
my  arms  2  inches  round,  more  than 
they  were  twelve  months  since.  In 
fact,  I  find  that  it  is  as  easy  to  propel 
myself  and  1  cwt.  of  luggage  at  six 
miles  an  hour,  as  it  is  to  walk  three  in 
the  same  time — and  when  fortunate 
enough  to  get  my  luggage  forwarded, 
why  I  can  spin  along  at  a  speed  that  a 
crack  trotter  would  find  his  task  set  to 
keep  up  with  me.  The  greatest  speed  I 
have  attained  was  16  miles  in  one  hour 
and  a  half,  from  Newton  Abbot  to 
Exeter;  the  distance  is  reckoned  15 
miles,  but  you  will  remember  the  De- 
vonshire miles  are  long  and  narrotc ; 
this  was  accomplished  on  the  17th  of 
July,  1811.  It  has  been  said  by  one 
of  your  correspondents,  that  these  sort 
of  vehicles  can  never  be  made  so  as  to 
he  really  useful :  I  fancy  my  machine 
»Vi  at  all  events,  useful  to  me.  I  well 
know,  that  I  should  be  at  a  sore  loss 
without  my  hobby,  and  to  prove  what 
I  have  stated,  I  will  make  a  wager  of  not 
more  than  30/.,  that  I  will  travel  with 
my  "Mechanical  Horse"  forty  miles 
per  day  for  six  successive  days.  After 
having  travelled  with  it  one  year,  I  can 
speak  conscientiously  as  to  its  merits. 

If  you  think  this  communication  will 
he  in  any  way  interesting  to  your  read- 
ers, it  is  at  your  service  to  make  what 
use  yon  please  of  it. 

I  am,  dear  Sir,  yours  obediently, 

L.  Franks, 

Optician. 

Hltchin,  Herts,  November  6,  1841. 

Description  of  engravings. 

A,  fig.  1,  two  3-foot  wheels. 

B,  guide-wheel,  18  inches  in  diameter. 

C,  Yuggage-box,  (movable.) 

P,  fig.  3,  two  mortise  plates  brazed 
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on  the  crank's  axle,  reverse  to  each 
other,  allowing  each  wheel  to  make  a 
half  turn  for  passing  round  corners  in 
the  road. 

EE,  a  lever,  2  feet  from  fulcrum, 
showing  its  sweep. 

F,  connecting  rod. 

G,  Fig.  2.  nave  of  the  wheel  with  a 
dog-stop  (fixed  firmly  in)  to  work  in 
the  mortise-nlate. 

H,  a  3-inch  crank. 

I,  two  oil  feeders. 

K,  the  crank  axle,  2  feet  C  inches 
long,  made  round,  to  run  in  nave ;  the 
latches  in  the  mortises  turn  the  wheels. 

Fig.  2  6hows  a  portion  of  the  horse- 
piece. 

The  whole  of  the  bearings  are  bell- 
metal  j  those  in  the  crank  axle  are 
i  inch. 


THE  SHANNON  NAVIGATION— MR.  WAT- 
SON'S DOUBLK  CANAL  DO AT  AND  MR. 
rbnnie's  TRAPEZIUM  TADDLB  WHEELS. 

Saunders's  (Dublin)  News  Letter  of  Mon- 
day last,  contains  a  long  and  interesting 
account  of  the  successful  introduction  of 
steam  navigation  on  the  Shannon,  between 
Limerick  and  Killaloe,  the  only  part  of  that 
noble  river  which  (owing  to  great  natural 
difficulties)  has  remained  hitherto  unsubdued 
by  steam's  44  all  conquering  power."  We 
must  defer  till  next  week  the  transference  of 
this  letter  in  full  to  our  pages;  but  may 
mention  in  the  meanwhile,  that  this  impor- 
tant triumph  has  been  effected  by  the  adop- 
tion of  Mr.  Watson's  Double  Canal  Boat, 
described  in  our  32nd  vol.,  p.  209,  and  of 
Mr.  George  Rcnnie's  Trapezium  Paddle- 
wheels  (slightly  modified),  which  we  have  so 
often  had  occasion  to  bring  under  the  notice 
of  our  readers  (see  particularly,  vol.  32,  p. 
636,  and  vol.  33,  p.  19,  where  mention  is 
made  of  their  having  been  fitted  to  the  Gov- 
ernment steamer  African).  The  engines  used 
were  designed  and  built  by  Messrs.  John  and 
Robert  Mallet,of  Dublin,  and  are  much  praised 
for  combining  lightness  with  strength.  44  At  6 
miles  per  hour,"  the  vessel  is  said  to  "produce 
scarcely  any  wave  of  translation,  and  no  surge 
is  produced  by  the  paddle-wheels  capable  of 
injuring  canal  banks." 
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IMPORTANCE  OF  UNIFORMITY  OF  SIZE 
AND  SHAPE  IN  ARTICLES  COMMON  TO 
DIFFERENT  MACHINES  AND  INSTRU- 
MENTS. 

Sir,— I  have  read  with  much  plea- 
sure an  article  in  No.  951,  on  the 
threads  of  screws  and  screw-bolts. 

It  would  be  a  work  of  supereroga- 
tion for  me  to  presume  to  remark  on  so 
able  a  paper,  but  I  cannot  resist  the 
temptation  to  mention  a  somewhat  an- 
aiogous  system  of  uniformity  of  screws, 
threads,  and  other  constant  pieces  in 
the  construction  of  all  French  and 
Italian  artillery  and  fire-arms  ;  that  is 
to  say,  every  screw  and  nut,  and  other 
parts,  are  made  according  to  an  exact 
standard,  so  that  any  piece  out  of  half 
a  million  may  be  fitted  by  screw,  or 
bolt,  or  nut  of  any  one  of  the  others. 
The  same  holds  good  with  locks,  clasps, 
(tennons,)  triggers,  &c,  &c. 

Although  not  quite  bearing  on  the 
paper  of  your  intelligent  correspond- 
ent "  J.  "W.,"  I  take  this  opportunity 
to  repeat  that  which  I  have  dinged  and 
dinged  into  the  ears  of  our  routine  ord- 
nance authorities  in  various  works, 
as  also  in  the  pages  of  your  too  good 
miscellany  ;  that  is,  that  the  calibres  of 
all  arms  should  be  exactly  similar. 
The  French  have  the  same  sized  ball 
for  the  muskets,  cavalry  carbines,  and 
pistols  for  land  or  sea  service,  so  that 
the  same  cartridges  will  fit  them  all. 
To  adapt  a  musket  cartridge  for  a  pis- 
tol, it  is  only  necessary  to  bite  it  and 
cast  away  half  the  powder. 

Again,  on  board  ships  of  war,  what,  in 
the  name  of  common  sense,  can  be  the 
object  in  having  guns,  and  shot  or  shells 
of  different  calibres?  Only  confusion.  It 
may  be  as  well  to  have  lighter  guns  on 
the  upper  parts  of  the  hips,  but  still  they 
may  be  of  the  same  calibre  as  those  of 
the  lower  ones,  only  lighter  in  metal, 
i.  0.  such  as  we  call  carronades,  so  that 
every  shot,  or  grape,  or  shell  on  board 
shall  be  all  exactly  of  the  same  calibre. 

From  the  year  1794  the  British 
adopted  the  use  of  carronades  on  the 
quarter-decks,  poops,  &c,  of  their  ships, 
with  great  and  manifest  advantage, 
whilst  the  French  continue  to  use  their 
trumpery  four,  six,  and  eight  pounder 
long  guns  on  such  localities.  Such, 
however,  is  the  blind  prejudice  of  rou- 
tine. 

People  must  be  beaten  into  self-de- 


fence, as  they  will  be  by  my  prehen- 
sile rockets,  and  shot-proof  steam-ships, 
which  I  offered  to  the  Duke  of  Clarence 
in  1827.  But  as  I  cannot  now  write  a 
volume,  I  must  end  by  declaring  my- 
self,     Sir,  Your  obedient  servant, 

F.  Mackroni. 

Novembers,  1841. 


ON  THE  FORMATION  OF  EMBANKMENTS 
AND  THE  FILLING-IN  BEHIND  RETAINING 
WALLS.  BY  JOHN  B.  HARTLEY,  M.  INST. 
C.  E. 

[From  Trans,  of  Soc.  of  Civil  Engineers.] 
The  numerous  failures  of  the  embankments 
in  the  construction  of  railways,  and  the  con. 
stant  occurrence  of  defects  in  retaining  walls, 
induced  the  author  to  offer  some  remarks 
upon  the  subject. 

He  first  examines  the  ordinary  mode  of 
commencing  the  embankment  at  the  contem- 
plated finished  level,  and  proceeding  with  the 
work  at  that  height  throughout,  leaving  the 
material  to  find  its  own  inclination  ;  forming 
the  required  slopes  on  the  sides  when  the  fill- 
ing is  completed.  This,  he  contends,  (althongh 
without  doubt  the  most  rapid  mode  of  pro- 
ceeding,) is  defective  in  principle,  for  the  ma- 
terial as  it  is  deposited  forms  layers  or  strata 
at  such  an  inclination  as  its  nature  permits, 
and  always  has  a  tendency  to  slide  in  the  di- 
rection of  the  slope.  In  such  cases,  as  the 
centre  sinks,  the  sides  slide  away,  and,  hav- 
ing nothing  at  tbe  feet  to  resist  such  a  tend- 
ency, they  are  carried  out  to  a  dangerous  ex- 
tent This  is  particularly  the  case  with  clay 
embankments,  for  the  material  is  generally 
brought  from  tbe  cuttings  in  large  lumps, 
which  cannot  be  consolidated  as  they  are  de- 
posited :  the  water  lodges  in  the  interstices, 
keeping  the  bottom  soft ;  and  when  it  begins 
to  subside  it  slides  away,  until  it  has  formed 
itself  into  a  slope,  at  which  it  can  resist  tbe 
pressure. 

To  prevent  this  sliding,  the  author  recom- 
mends proper  footings  being  prepared  for  tbe 
sides  of  the  embankments  by  cutting  trenches, 
about  4  feet  6  inches  deep,  along  the  bottom 
line  of  each  slope,  and  forming  a  "  cop  "  of 
sods  or  of  stones,  placed  at  right  angles  to 
the  line  of  the  slopes.  These  footings  most 
be  of  a  strength  proportioned  to  the  height 
of  the  embankment,  and  the  whole  length 
should  be  completed  before  the  filling  is  com- 
menced, that  they  may  have  become  solid, 
and  tbe  sods*  have  grown  together,  before  the 
weight  is  brought  upon  them. 

He  advises,  also,  that  instead  of  carrying 
on  the  filling  in  one  lift,  two  embankments 
should  be  made,  varying  in  height  from  1  5 
feet  to  20  feet,  according  to  the  nature  of  the 
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material,  wide  enough  for  two  earth  waggons 
on  the  top  ;  one  of  them  running  along  each 
side  of  the  site  of  the  contemplated  embank- 
ment: a  valley  would  thus  be  left  in  the 
centre,  at  the  junction  of  the  two  inner  slopes. 
When  they  have  been  carried  along  the  whole 
length,  or  to  such  a  distance  as  would  insure 
their  being  considerably  in  advance,  the  se- 
cond or  the  final  lift  may  follow.  With  clay 
or  soft  materials,  four  low  lifts  following  each 
other  would  be  advisable ;  with  these  pre- 
cautions, slips  of  the  embankments  would  be 
of  rare  occurrence.  The  bottom  would  be- 
come solid  by  the  passing  of  the  weight  over 
it,  and  the  succeeding  lift  being  thrown  into 
the  centre  valley,  must  settle  vertically.  The 
subsidence,  which  is  always  in  the  line  of  in- 
clination, would  he  concentrated  and  thrown 
inwards ;  by  these  means  the  width  of  the 
slopes  would  be  restricted,  and  the  work 
would  be  constructed  much  cheaper,  there 
being  a  saving  of  both  land  and  labour.  Land 
springs,  which  are  usually  only  discovered  by 
the  pressure  of  the  weight  above,  would  be 
more  easily  reached  with  the  low  lifts  than 
when  covered  by  the  heavy  ones. 

This  mode  of  construction  has  been  prac- 
tised by  Mr.  Jesse  Hartley  on  the  Manches- 
ter and  Bolton  Railway,  where  the  embank- 
ments were  very  heavy,  and  the  material  of 
the  worst  description ;  yet  the  work  was  exe- 
cuted in  a  most  satisfactory  manner,  and  the 
cost  of  the  maintenance  of  way  upon  that 
line  is  quoted  as  being  less  in  proportion  than 
on  any  other  railway  in  the  kingdom. 

This  method  may  require  more  time,  and 
be  a  little  more  expensive,  but  the  author  is 
of  opinion  that  the  trifling  difference  in  time 
and  cost  would  be  amply  repaid  by  the  free- 
dom from  expense  when  the  road  was  opened. 

The  author  then  examines  the  subject  of 
retaining  walls.  He  considers  the  method  of 
filling  towards  the  wall  from  the  natural 
baok  behind,  to  be  highly  objectionable  ;  the 
material  lies  in  strata  at  the  angle  at  which 
the  deposit  is  made :  as  the  quantity  increases 
the  subsidence  commences,  and  the  earth 
slides  downwards,  throwing  its  whole  weight 
against  the  back  of  the  wall.  The  tendency 
to  slide  is  frequently  accelerated  by  the  natu- 
ral form  of  the  ground  upon  which  the  earth 
is  thrown,  as  it  not  unfrequently  inclines 
towards  the  wall,  in  which  case  the  pressure 
will  necessarily  be  in  proportion  to  the  incli- 
nation of  the  slope,  and  the  nature  of  the 
material  of  which  the  filling  is  composed. 
The  wall  at  Hunt's  Bank,  on  the  river  Ir- 
well,  is  iustanced  as  a  failure  of  this  descrip- 
tion. The  wall,  about  100  feet  in  length, 
and  20  feet  in  height,  5  feet  thick  at  the  bot- 
tom, and  3  feet  6  inches  at  the  top,  built  of 
ashlar  masonry  strengthened  by  counterforts, 


was  forced  into  the  stream  by  the  pressure  of 

the  earth  behind  it 

With  proper  attention  to  the  manner  of 
filling  the  different  materials,  a  comparative- 
ly slight  wall  may  be  constructed  to  sustain 
a  considerable  weight  of  backing.  The  author 
layB  down  as  a  rule  that,  wherever  it  is  prac- 
ticable, all  filling  behind  walls  should  be  com- 
menced at  the  wall,  and  be  proceeded  with 
from  thence  towards  the  solid  ground,  by 
which  means  the  strata  would  be  inclined  in 
a  similar  direction  ;  ledges  or  benches,  either 
level,  or  inclined  in  an  opposite  direction  to 
that  of  the  bank,  should  be  cut  in  the  solid 
ground  to  receive  the  filling,  and  counteract 
its  tendency  to  slide.  The  weight  should  not 
be  laid  too  quickly  upon  a  new  wall,  and  if 
with  these  precautions  care  be  taken  that  the 
counterforts  are  constructed  simultaneously 
with,  and  well  tied  into,  the  wall,  a  compara- 
tively weak  structure  will  bear  a  heavy  mass 
of  filling. 

The  author  gives  as  an  example  the  retain- 
ing wall  constructed  on  the  west  side  of  Jack- 
son's dam,  near  the  Brunswick  Graving  Docks, 
Liverpool.  This  wall,  although  built  of  slight 
dimensions,  and  filled  with  material  of  the 
worst  description,  resisted  perfectly  all  strain; 
this  could  only  be  attributed  to  the  filling 
having  been  gradually  done  in  the  manner 
which  the  author's  practice  leads  him  so 
strongly  to  recommend. 

This  communication  was  accompanied  by 
diagrams  descriptive  of  the  mode  of  con- 
structing embankments. 

DESCRIPTION  OF  THE  GREAT  AQUEDUCT  AT 
LI8BON,  OVER  THE  VALLEY  OF  ALCANTRA. 
BY  SAMUEL  CLEGG,  JUN. 

[From  Trans,  of  Soc.  of  Civil  Engineers.] 

This  aqueduct  was  founded  by  king  John 
the  Fifth,  in  1713,  and  completed  by  the 
M  arquis  of  Pombal,  1755.  It  resisted  un- 
injured the  shocks  of  the  great  earthquake  in 
that  year,  although  it  was  observed  to  oscil- 
late considerably. 

The  most  conspicuous  part  of  the  work  is 
that  which  crosses  the  Valley  of  Alcantra ;  it 
consists  of  thirty-two  arches,  with  spans  va- 
rying from  50  to  105  feet ;  the  crown  of  the 
centre  arch  is  225  feet  from  the  ground.  The 
length  of  this  portion  is  3,000  feet. 

The  sources  from  which  the  supply  of  water 
is  derived  are  situated  in  the  high  ground  in 
the  neighbourhoods  of  Cintra  and  of  Bellas 
— they  are  eighteen  in  number ;  one  of  these 
tributaries  is  conveyed  by  a  culvert  from  a 
distance  of  fifteen  miles. 

The  main  duct  into  which  the  tributary 
streams  empty  themselves  forms  a  tunnel  of 
6  feet  wide,  and  7  feet  high,  ventilated  by 
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vertical  shafts,  at  distances  of  a  quarter  of  a 
mile  apart. 

The  channels  for  the  water  are  made  with 
"  diain  tiles,"  12  inches  wide  and  9  inches 
deep,  opeD  at  the  top. 

After  passing  over  the  great  aqueduct,  the 
main  duct  runs  under  ground  for  half  a  mile, 
is  carried  across  the  "  Estrada  do  arco  Cn- 
valho,''  on  seven  arches  of  40  feet  span  each, 
on  the  south  side  of  which  it  continues  be- 
neath the  surface  until  it  reaches  the  aque- 
duct of  "Agua  Livrea,"  in  Lisbon,  and 
empties  itself  into  the  reservoir  at  its  termi- 
nation. 

This  reservoir  is  60  feet  long,  by  54  feet 
wide  and  97  feet  deep.  The  quantity  of 
water  contained  in  it  when  the  author  took 
the  measurements  was  64,800  cubic  feet 
He  was  unable  to  obtain  a  section  of  the  re- 
taining walls,  hut  supposed  them  to  be  about 
23  feet  in  thickness. 

The  pipes  through  which  the  water  is  dis- 
tributed to  the  neighbouring  fountains  are  of 
earthenware  and  stone  set  in  mortar.  The 
velocity  of  its  flow  through  the  main  duct  is 
75  feet  per  minute.  The  quantity  discharged 
is  about  73,000  gallons  in  twenty-four  hours, 
during  the  winter  months. 

The  particulars  relating  to  the  construction 
of  the  aqueduct  the  author  translated  from 
the  documents  preserved  at  the  office  of 
Public  Works  in  Lisbon. 

The  foundations  were  laid  in  May,  1713, 
and  the  piers,  which  in  common  with  the  rest 
of  the  work  are  of  grey  marble,  carried  up 
without  footings.  They  are  faced  with  ashlar 
work,  in  courses  from  1  foot  6  inches  to  2 
feet  deep.  The  stones  are  dowelled  together 
with  bronze  and  iron  ;  the  centre  portion  of 
each  pier  is  filled  in  with  rubble  masonry  to 
within  30  feet  of  the  top,  above  which  it  is 
left  hollow. 

The  voussoirs  of  the  principal  arcb,  to 
which  the  author  more  particularly  refers, 
are  carefully  jointed,  their  thickness  being  on 
an  average  8  feet  at  the  springing,  and  5  feet 
on  the  square  at  the  crown. 

The  figure  of  the  arches  is  pointed  Gothic, 
the  rise  being  -r^ths  of  the  span. 

The  spandrels  are  of  closely  jointed  ashlar 
work,  about  2  feet  6  inches  in  thickness. 

The  backings  are  filled  in  with  rubble 
quite  solid ;  nor  is  there  any  provision  made 
for  the  drainage. 

The  mortar  used  was  made  with  lime  from 
the  grey  marble  of  the  neighbourhood,  and 
sharp  sea  sand,  in  the  proportions  of  one  of 
the  former  to  four  of  the  latter. 

No  mechanical  contrivances  were  used  for 
hoisting  the  blocks  of  marble,  but  they  were 
slung  upon  poles  from  men's  shoulders,  and 
carried  up  a  series  of  inclined  planes  to  the 
height  required. 


Some  of  these  blocks  weighed  upwards  of 
three  tons. 

The  scaffolding  and  inclined  planes  erected 
round  the  piers  were  of  a  very  substantial 

The  lower  parts  were  trussed  framings 

formed  of  double  Riga  or  Dantzic  timbers 
15  inches  square,  fastened  together  with  tre- 
nails of  teak  and  chestnut.  The  inclined 
planes  had  a  rise  of  about  1  foot  in  6  feet, 
with  a  level  space  at  each  end  of  the  pier  to 
serve  as  a  resting  place,  where  a  separate 
gang  of  men  received  the  stone  block,  and 
relieved  the  others. 

The  ends  of  the  upright  timbers  of  the 
scaffolding  were  not  suffered  to  be  surrounded 
by  earth  or  moisture,  but  were  placed  upon 
blocks  of  stone  bedded  firmly  and  evenly 
upon  the  rock,  and  kept  well  tarred.  The 
struts  and  braces  retaining  them  were  also 
secured  from  decay  in  the  same  manner.  These 
precautions  were  necessary,  not  only  from  the 
great  weight  they  had  to  support,  but  from 
the  length  of  time  they  remained  in  use- 
not  less,  it  is  supposed,  than  thirty  years. 

The  centring  for  the  arches  was  construct- 
ed by  an  Italian  architect  named  Antonio 
Davila. 

The  arches  were  commenced  from  each  side 
of  the  valley  at  the  same  time,  and  a  tempo- 
rary gangway  erected  over  them  as  they  pro- 
ceeded, so  that  the  inconvenience  of  raising 
the  material  from  the  bed  of  the  valley  was 
avoided. 

The  centrings  were  framed  in  their  places. 
The  cradles  which  supported  the  bearing  tim- 
bers of  the  lower  truss  were  morticed  into 
sleepers  resting  upon  projecting  stones  left 
for  the  purpose ;  those  on  the  same  pier 
were  secured  by  cross  timbers  so  as  to  balance 
each  other.  The  lower  framings  were  first 
fixed  and  secured  by  straining  pieces,  and  the 
upper  portion  erected  afterwards  in  the  man- 
ner of  a  roof  principal.  All  the  scarfs  were 
cut  vertically,  fastened  by  trenails  of  teak, 
and  but  little  iron  was  used  in  any  part  of 
the  structure. 

The  striking  wedges  were  placed  under 
each  voussoir,  as  in  the  French  centrings. 

As  the  arch  rose  from  the  springing,  the 
crown  of  the  centring  was  loaded  with  stones 
to  prevent  it  rising,  and  altering  the  shape  of 
the  arch. 

The  cost  of  the  entire  aqueduct,  which  wss 
about  21  miles  long,  with  all  the  immediate 
and  collateral  works,  and  including  the  reser- 
voir, was  two  millions  and  a  half  sterling. 

The  communication  was  accompanied  by 
three  elaborate  drawings  of  the  general  con- 
struction and  details  of  the  aqueduct,  with 
the  manner  of  carrying  the  stones. 
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Mr.  Charles  Vignoles,  C.  E.f  tbe  newly 
appointed  lecturer  on  Civil  Engineering  at  the 
University  College,  delivered  his  introductory 
discourse  on  Wednesday  last.    It  embraced  a 
vast  number  and  variety  of  topics,  from  the 
triumphs  of  this  branch  of  practical  science 
in  ancient  times,  especially  among  the  Greeks, 
Romans,  Italians,  and  Dutch,  down  to  its 
more  questionable  achievements  in  the  pres. 
ent  railway  era  of  lavish  expenditure,  and 
matchless  miscalculation, — and  all  were  treat- 
ed with  great  ability,  some  of  them,  also, 
with  unusual  freshness  and  originality.  The 
stupendous  aqueducts,  constructed  by  the 
Romaus,  have  been  commonly  stigmatized  as 
but  immense  monuments  of  their  ignorance 
of  the  simplest  principles  of  science,  inas- 
much as  they  seem  constructed  in  utter  dis- 
regard of  the  now  universally  familiar  fact, 
that  water,  if  left  to  itself,  will  find  its  level ; 
but  the  learned  Professor  showed  that  the 
defects  in  their  construction  were  much  more 
probably  owing  to  the  low  state  of  the  metal- 
lurgy arts  in  ancient  times,  and  the  difficulty 
if  not  impossibility,  of  their  providing  pumps, 
pipes,  &c,  of  strength  and  capacity  enough 
for  sustaining  the  pressure  of  large  bodies  of 
water.    Modern  engineers  bad,  he  thought, 
but  little  superiority  to  boast  of,  in  point 
either  of  scientific  knowledge,  or  engineering 
skill.    The  title  of  "  Civil  Engineer"  was 
now  assumed  by  any  one  who  had  but  pre- 
sumption enough  for  the  purpose,  and  was  no- 
toriously paraded  by  many,  who  were  alike 
unqualified  by  education  and  by  acquirements 
for  so  important  and  responsible  a  station 
in  society.   The  Professor  proceeded  to  point 
out  the  course  of  study  which  he  considered 
requisite  to  the  formation  of  a  good  engineer, 
and  dwelt  particularly  on  the  necessity  of  a 
thorough  acquaintance  with  the  mathematics 
and  mechanical  drawing.  There  was,  however, 
scarcely  any  one  branch  of  the  arts  and 
sciences  from  which  an  engineer  might  not 
draw  important  aids  in  the  exercise  of  his 
profession.    How  chemistry  might  lend  her 
helping  band,  was  strongly  exemplified  by  the 
highly  philosophical  researches  of  Mr.  C.  W. 
Williams  into  the  process  of  combustion,  by 
which  the  long  standing  nuisance  of 


seemed  likely  to  be  for  ever  extinguished1, 
and  a  saving  effected  of  not  less  than  30  per 
cent  in  the  consumption  of  all  fuel  employed 
for  engineering  purposes.  How  a  knowledge 
of  pneumatics  might  be  turned  to  good  ac- 
count was  evidenced  in  the  various  con- 
trivances for  storing  and  distributing  tbe  gas 
with  which  our  cities  and  towns  are  light* 
ed,  and  would,  he  believed,  be  soon  still 
more  strikingly  manifested  in  the  atmo- 
spheric railway,  for  which  we  are  indebted 
to  the  same  ingenious  individual  (Mr. 
Clegg)  who  invented  the  greater  part  of  our 
gas  machinery.  The  Professor  stated  that 
he  had  himself  not  only  investigated  with 
great  care  the  principles  of  this  new  system 
of  railway  transit,  but  witnessed  several  most 
successful  trials  made  of  it,  and  had  no  doubt 
whatever  of  its  coming,  ere  long,  into  most 
extensive  and  profitable  use.  He  cited  these 
"  modern  instances,"  (besides  others  which 
we  have  not  space  here  to  notice,)  not  so 
much  because  they  were  among  the  most  re- 
markable of  their  kind,  as  because  they  were 
among  the  most  recent.  Although  trua  it 
was  that  civil  engineering  was  not  made,  as 
it  ought  to  be,  a  matter  of  regular  study  by 
all  embarking  in  the  practice  of  it,  and  true 
also,  that  it  had  been  hitherto  almost  wholly 
neglected  as  a  distinct  branch  of  education  in 
our  universities  and  colleges,  yet  he  felt 
bound  to  acknowledge,  and  did  so  with  great 
pleasure,  that  there  were  other  means  and 
other  channels  of  acquiring  information  on 
engineering  subjects,  peculiar  to  the  pre- 
sent day,  of  which  engineers  did  avail  them- 
selves to  an  extent  which  went  a  great  way 
to  make  up — though  they  could  never  do  so 
entirely— for  the  want  of  early  and  system- 
atic instruction.  He  referred  particularly, 
and  in  terms  of  great  commendation,  to  the 
establishment  of  the  Institution  of  Civil  En- 
gineers, to  its  interesting  and  edifying  weekly 
conversational  meetings,  and  to  the  liberal 
and  extensive  circulation  of  its  Transactions. 
Of  the  value  of  such  an  institution  as  a  sort 
of  storehouse  for  the  communications  of  engi. 
neers  on  all  subjects  of  interest  to  their  pro- 
fession, it  was  impossible  to  speak  too  highly. 
He  might  cite  as  an  appropriate  example  of 
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this,  the  account  lately  furnished  to  the  in- 
stitution hy  Mr.  Clrgg,  Jun.,  of  the  Portu- 
guese viaduct  of  Alcantara — a  work  as  ex- 
traordinary for  its  magnitude  as  its  expense, 
having  cost  no  less  than  about  120,000/.  a 
mile.*  The  scienti6c  periodical  press  bad 
also  rendered  most  important  service  to  the 
engineering  profession ;  in  particular  the 
Mechanics'  Magazine,  and  Civil  Engineer 
and  Architects'  Journal.  The  learned  Pro- 
fessor concluded  by  remarking  that,  in  his 
first  series  of  lectures,  his  atteution  would  be 
chiefly  devoted  to  engineering,  considered 
in  relation  to  that  grand  feature  of  the  pre- 
sent day,  the  raUway  system.  The  discourse 
was  heard  throughout  with  great  attention, 
by  a  numerous  and  respectable  auditory,  and 
was  honoured  with  several  rounds  of  applause. 
The  Professor  n  to  lecture  on  the  Wednesday 
of  each  week  till  the  course  is  concluded. 

ABSTRACTS  OF  SPECIFICATIONS  OK  ENGLISH 
PATENTS  RECENTLY  ENROLLED. 

%•  Patentees  wishing  for  more  full  ab- 
stracts of  their  Specifications  than  the  present 
regulations  of  the  Registration  Offices  will  ad- 
mit of  our  giving,  are  requested  to  favour  us 
with  the  loan  of  their  Specifications  for  that 
purpose. 

Osborne  Reynolds,  of  Belfast,  Ire- 
land, Clerk,  for  improvements  in  paving 
streets,  roads,  and  ways.  Enrolment  Office, 
October  27,  1841. 

These  improvements  coosist  :  — 

1.  In  forming  the  surface  of  streets,  roads, 
tec.  of  beams  or  planks  arranged  longitu- 
dinally and  supported  on  transverse  beams, 
resting  on  a  suitable  foundation.  The  up- 
per surface  of  the  planks  is  crossed  and 
studded  with  iron,  to  connect  them  together 
and  to  obviate  the  slipperiness  of  the  surface. 

2.  In  forming  a  foundation  for  carrying 
the  surface  road- way,  of  wooden  planks 
fastened  to  longitudinal  beams,  upon  which 
a  roadway  constructed  as  above,  or  as  here- 
after described,  maybe  placed. 

3.  In  forming  a  foundation  of  transverse 
and  longitudinal  rods  or  beams  of  iron,  or 
beams  of  iron  or  wood,  on  which  curved  plates 
of  iron  are  placed  and  suitably  connected. 

4.  In  forming  a  roadway  of  broken  stone, 
or  wood,  formed  into  a  solid  mass  by  con- 
crete or  asphalte. 

5.  In  dishing  the  upper  surface  of  wooden 
paving  blocks,  and  inserting  in  the  middle  of 
each  a  plug  of  hard  wood,  iron,  &c,  flush 
with  the  upper  surface  of  the  block. 

6.  In  forming  a  road  way  of  short  pieces 
cut  from  the  trunks  of  trees,  placed  vertically, 
End  cemented  into  a  solid  mass  with  concrete 
or  asphalte. 

•  This  account  will  be  found  in  another  part  of 
our  present  number. 


7.  In  connecting  wooden  paving  blocks, 
by  means  of  iron  or  wooden  tenons  driven 
into  mortices  in  the  contiguous  blocks. 

Alexander  Southwood  Stocker,  and 
Clement  Heeley,  both  of  Birming- 
ham, Man  upacturers.  for  certain  improve- 
ments in  patten  and  clog  ties,  and  other  articles 
or  fastenings  of  dress.  Enrolment  Office, 
October  27,  1841. 

The  first  improvement  consists  in  making 
the  ties  for  pattens  and  clogs  of  metal  plates, 
perforated  to  receive  the  strings,  and  the 
nails  by  which  they  are  attached  to  the  sole 
of  the  clogs  or  pattens.  Such  plates  being 
covered  with  leather  or  other  suitable  mate- 
rial. 

The  second  improvement  relates  to  hooks 
and  eyes,  and  consists  in  raising  a  convex  stop 
on  the  plate  of  the  hook,  the  end  of  which  is 
turned  up  and  rests  upon  the  stop ;  so  that 
the  eye  can  only  be  released  by  the  application 
of  considerable  force,  and  is  not  at  all  likely 
to  become  accidentally  unfastened. 

Thomas  Robinson,  of  Wilmington- 
Square,  Gentleman,  for  improvements  « 
drying  wool,  cotton,  and  other  fibrous  ma- 
terials in  the  manufactured  and  unmanufactured 
state.    Enrolment  Office,  October  27,  1841. 

A  main  shaft  or  axis  revolves  in  suitable 
bearings,  within  a  casing  or  chamber;  around 
the  axis  are  a  series  of  holes  for  admitting 
air  which  is  expelled  through  an  opening  at 
the  end  of  the  case.  The  fibrous  materials 
to  be  dried  are  placed  in  two  compartments 
attached  to  the  shaft  by  side  plates  ;  the  in- 
ner ends  of  these  compartments  are  closed 
by  a  series  of  bars,  and  the  outer  ends  by 
two  series  of  bars  at  right  angles  to  each  other. 

A  rapid  rotary  motion  being  given  to  the 
shaft,  the  wet  materials  change  their  position 
continually,  and  are  forcibly  pressed  against 
the  outer  bars,  by  which  means  the  water  is 
squeezed  from  them  and  escapes  through 
openings  provided  for  that  purpose  in  the 
bottom  of  the  case  or  chamber.  At  the  same 
time  the  perfect  drying  of  the  materials  it 
effected  by  the  air  which  enters  at  the  side  of 
the  casing,  and  is  expelled  at  the  end  of  the 
machine,  by  the  action  of  this  large  revolving 
fan  or  blower.  Another  arrangement  for  this 
purpose  is  described. 

The  claim  is  to  the  mode  of  constructing 
machines  for  drying  wool,  cotton,  and  other 
fibrous  materials  in  a  manufactured  or  un- 
manufactured state,  as  described. 

William  Petrie,  of  Croydon,  Gen- 
tleman, for  a  new  mode  of  obtaining  a  mo- 
tive power  by  voltaic  electricity,  applicable  to 
engines  and  other  cases  where  a  motive  power  is 
required.     Enrolment  Office,  Oct.  27,  1841. 

Two  helices  are  fixed  at  right  angles  to 
each  other  in  a  suitable  frame,  having  a  hole 
in  the  centre  of  each,  through  which  an  axis 
passes,  extending  to  where  the  helices  crow 
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each  other  at  the  opposite  ends,  and  workiDg 
in  suitable  bearings.  On  that  portion  of  the 
axis  which  is  within  the  helices,  a  number 
of  permanent  or  electro  magnets  are  placed, 
with  similar  poles  adjacent,  and  having  be- 
tween them  some  soft  substance  to  prevent 
vibration  and  to  keep  the  magnets  at  a  pro- 
per distance  from  each  other. 

At  the  outer  end  of  the  axis,  and  revolving 
with  it  is  a  current  changer  or  director,  by 
which  the  voltaic  current  is  conducted  to  the 
helices,  passing  during  the  first  quarter  of 
the  director's  revolution  through  one  helix, 
duringthe  second  quarter's  revolution  through 
the  second  helix,  during  the  third  back 
through  the  first  helix,  in  a  reverse  direc- 
tion; and  during  the  fourth,  through  the 
second  helix  in  a  reverse  direction.  The 
current  chager  and  mangnets  are  so  ar- 
ranged that  they  will  be  parallel  with  each 
helix  when  the  electric  current  has  pass- 
ed half  through  it,  so  that  the  continual  ten- 
dency of  the  current  is  to  deflect  the  magnets 
roand  in  one  direction.  A  pinion  on  the  end 
of  the  magne-timpelled  axis  gives  motion  to 
a  toothed  wheel  from  which  the  power  may 
be  led  and  applied  to  any  useful  purpose. 

The  claim  is  to  the  application  of  the  de- 
flective action  which  exists  between  electric 
currents  and  magnets,  for  the  purpose  of  ob- 
taining a  moving  power. 

Andre'  Dkouot  De  Charliku,  of  Cole- 

MAN-STREET  BUILDINGS,  GENTLEMAN,  for 

improvements  in  preparing  matters  to  be  con- 
tented in  obtaining  light,  and  in  the  construction 
of  burners  for  burning  the  same. — Enrolment 
Office,  October  27,  1841. 

The  materials  employed  for  the  purposes 
of  the  first  of  these  improvements,  are  vola- 
tile or  essential  oils,  and  mineral  spirits, 
preference  being  given  to  the  essential  oil  of 
turpentine,  and  naphtha,  on  account  of  their 
cheapness.  These  substances  being  mixed 
together,  are  distilled,  affording  a  clear  trans- 
parent liquid,  which  is  to  be  consumed  in  a 
hurner  of  the  following  description. 

To  the  centre  of  the  burner,  or  to  eaeb  of 
its  holes  an  upright  stem  is  affixed ;  the  liquid 
obtained  as  above,  is  conducted  up  to  the 
hurner  by  cotton  yarn,  and  the  stem  being 
heated  by  the  flame,  volatilizes  the  liquid, 
which  escapes  from  the  holes  of  the  burner, 
and  burns  like  gas. 

The  claim  is,  1.  To  the  mode  of  preparing 
matters  for  the  purpose  of  producing  light, 
by  combining  essential  oils  and  spirits,  and 
obtaining  a  liquid  therefrom  by  distillation. 

2.  To  the  mode  of  constructing  burners 
for  consuming  the  liquid  above  described. 

Benjamin  Rankin,  of  College- street, 
Islington,  Gentleman,  for  a  new  form  and 
combination  of,  and  mode  of  manufacturing 
blocks  for  pavement— Enrolment  Office,  Octo- 
ber 27,  1841. 


A  long  piece  of  timber,  6  inches  square, 
has  two  longitudinal  grooves  cut  in  one  of  it* 
ides,  and  two  corresponding  tongues  on  the 
opposite  side  ;  it  is  then  cut  transversely  into 
triangular  blocks,  called  base-blocks,  and 
surface -blocks.  The  former  are  chamfered 
at  the  edges  of  their  bases,  and  have  their 
apices  cut  off.;  the  edges  of  the  bases  of  the 
surf  ace- blocks  are  also  chamfered. 

In  constructing  a  pavement,  a  series  of 
base-blocks  are  first  laid  down,  the  tenons  of 
each  block  being  inserted  in  the  mortices  of 
the  block  adjoining;  a  series  of  surface- 
blocks  are  then  laid  upon  these,  their  apices 
being  inserted  between  the  base-blocks,  and 
connected  therewith  by  their  tenons  and  mor- 
tices. 

The  claim  is,  1.  To  the  peculiar  form  of 
blocks,  with  side-grooves  and  tenons,  as  des- 
cribed. 

2.  To  the  combining  of  such  blocks,  to 
form  a  pavement,  by  the  said  grooves  and 
tenons,  as  described. 

3.  To  the  manufacturing  of  the  blocks 
out  of  long  pieces  of  timber,  grooved  and  ten- 
oned in  one  length,  and  afterwards  cut  trans- 
versely, and  at  certain  angles,  so  as  to  form 
the  said  blocks,  as  described. 

A  specimen  of  this  paving  has  been  for 
some  time  part  exhibited  at  the  Royal  Poly- 
technic Institution  in  Regent-street,  an  ex- 
amination of  which  will  convey  a  far  better 
idea  of  the  ingenuity  and  excellence  of  this 
contrivance  than  any  written  description. 

George  Townshend,  of  Sapcote 
Fields,  Leicester,  Esqui re,  for  improve- 
ments in  machinery  or  apparatus  for  cutting 
vegetable  substances.— Petty  Bag  Office,  Octo- 
ber 29,  1 84 1 . 

A  horizontal  circular  plate  is  mounted  on  a 
short  vertical  shaft  in  a  suitable  framework  ; 
two  curved  apertures  are  cut  through  the  plate, 
in  which  are  a  scries  of  vertical  knives  fast- 
ened to  the  under  surface  of  the  plate.  Above 
the  circular  plate  extending  over  the  edges 
of  the  vertical  knives,  two  horizontal  knives, 
curved  to  correspond  with  the  apertures,  are 
fixed  at  their  ends  upon  inclined  planes,  for  the 
purpose  of  elevating  their  cutting  edges  above 
the  vertical  knives.  Immediately  over  the 
plate  a  transverse  bar  is  affixed  to  the  frame, 
from  the  centre  of  which  another  bar  pro- 
jec  s  at  right-angles  ;  these  bars  by  being  in- 
clined at  a  considerable  angle,  hold  the  tur- 
nips, See.,  to  be  cut  by  the  knives  as  they  fall 
from  a  hopper  above. 

A  rotary  motion  being  given  to  the  circular 
plate,  the  turnips  falling  upon  it,  are  carried  « 
round,  and  brought  under  the  inclined  bnrs, 
which  hold  tbem  while  the  horizontal  knives 
cut  them  into  slices,  which,  being  forced  against 
the  vertical  knives,  are  cut  into  pieces,  and 
fall  into  a  receptacle  below. 
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lustead  of  being  a  fixture,  the  apparatus 
may  be  fitted  to  the  bioder  part  of  a  cart 
loaded  with  turnips,  &c,  and  as  it  is  drawn 
over  a  field,  tbey  will  be  cut  and  distributed 
in  a  suitable  manner  for  feeding  sheep  or 
cattle.  In  this  case  a  pinion  is  fitted  on  the 
axis  of  the  machine,  which  is  driven  by  a 
toothed  rim  affixed  to  one  of  the  cart-wheels. 

Jambs  Hancock,  late  op  Sidney* 
square,  Mile  End,  but  now  op  Batter- 
sea,  Civil  Engineer,  for  certain  improve- 
ments in  the  manufacture  of  lock*,  keys,  latches, 
and  other  fastenings,  part  of  which  improve- 
ments are  applicable  to  taps  and  cocks  for 
drawing  off  fluids.  Enrolment  Office,  No- 
vember 6,  1841. 

The  nature  of  these  improvements  is 
shown  in  their  simplest  form  as  applied  to  a 
cabinet  or  drawer  lock  ;  a  round  pin  or  nosel 
projects  from  the  front  plate  of  the  lock, 
through  the  centre  of  which  a  spiral  channel 
runs  from  end  to  end  and  forms  the  key-hole. 
The  key  consists  of  a  single  thread  of  a  screw 
stripped  from  its  axis  (similar  to  a  corkscrew) 
which  is  made  to  correspond  exactly  with  the 
spiral  channel.  On  the  key  being  inserted 
in  the  key-hole,  and  turned  round  till  its 
point  reaches  the  inner  end  of  the  spiral 
channel,  it  there  presses  upon  the  heel  of  the 
bolt,  and  unlocks  it  Oo  turning  the  key  in 
the  reverse  direction,  a  strong  spring  throws 
up  the  bolt  again.  The  point  of  the  spiral 
key  when  once  passed  through  the  spiral  key. 
hole,  forms  a  lever  by  which  the  bolt  of  the 
lock  may  be  acted  npon  in  a  variety  of  ways, 
and  which  may  be  effectively  combined  with 
any  of  the  known  combinations  of  wards, 
guards,  tumblers,  or  other  contrivances  for 
affording  increased  security. 

The  manner  in  which  these  improvements 
may  be  applied  to  taps  or  cocks  is  then  shown 
and  described. 

Instead  of  the  key  being  a  male  screw 
thread,  and  the  key-hole  a  female  screw,  the 
key  may  consist  of  a  cylinder  or  pipe  with  a 
male  screw  cut  on  its  external  surface,  and 
made  to  fit  a  female  threaded  key-hole,  as 
shown  applied  to  a  padlock.  The  bolt,  which 
is  placed  longitudinally  in  the  centre  of  the 
padlock,  is  square  and  solid  at  its  inner 
eud,  which  passes  through  the  hasp,  but  at 
the  outer  end  it  terminates  in  a  hollow  cy- 
linder with  a  female  screw  thread  inside, 
surrounding  a  central  pin,  which  fits  the  in- 
terior of  the  pipe  of  the  key.  The  key-pipe 
has  a  male  screw  on  its  exterior  surface, 
which  exactly  fits  that  in  the  bolt.  At  the 
ujiper  end  of  the  key-pipe  it  is  surrounded 
concentrically  with    a   hollow  cylinder  for 


about  half  its  length.  Oa  introducing  the 
key  into  the  key-hole,  and  giving  it  a  few 
turns,  the  shoulders  of  the  surrounding  cy- 
linder abut  against  the  body  of  the  lock 
around  the  key-hole ;  on  turning  the  key 
farther  round,  the  bolt  is  withdrawn  from  the 
hasp,  the  hollow  cylindrical  part  of  the  bolt 
rising  from  the  key-hole  into  the  recess  be- 
tween the  key-pipe  and  its  surrounding  cy- 
linder. On  turning  the  key  in  the  opposite 
direction,  the  bolt  is  returned  into  the  hasp 
by  a  strong  spiral  spring  which  surrounds  the 
cylindrical  portion  of  the  bolt. 

The  claim  is  to  the  employment  for  locks 
and  other  fastenings,  and  also  for  taps  and 
cocks,  of  keys  made  of  a  spiral  or  screw  form, 
taking  or  working  into  key-holes  of  a  cor- 
responding spiral  or  screw  form,  whether  the 
said  key 8  are  of  a  male  threaded  screw  form, 
and  the  key-holes  of  a  female  threaded  screw 
form,  or  vice  versa.  And  whether  spirals  or 
screws,  of  a  single,  or  a  double  thread  are 
employed ;  and  however  snch  spirals  or 
screws  may  be  varied  in  the  number  of  the 
turns  thereof,  or  in  the  degree  of  divergence 
given  to  the  threads  ;  and  whether  also  such 
keys  are  made  to  act  directly  on  the  bolts,  or 
other  analogous  parts  of  locks,  lathes,  or  other 
fastenings,  or  through  the  medium  of  any 
combination  of  springs,  levers,  wards,  tum- 
blers or  other  similar  contrivances. 


NOTES  AND  VOTlCSS. 

Prince  of  Walet's  Gat.— The  following  was  the 
distribution  of  gas  light  at  Guildhall  on  the  evening 
of  Lord  Mayor's  Day.  Three  great  chandeliers,  6,500 
jets  of  light;  16  Gothic  compartments,  6,600  ditto; 
east  window,  1,200  ditto;  west  window,  1200  ditto ; 
grand  star,  2,000  ditto;  Queen's  Bench,  250  ditto; 
lobbies,  150  ditto;  Council  Chamber,  centre  chan- 
delier, 5,180  ditto;  passages,  800  ditto.  Total 
23  880  jets.  Each  of  the  jets  giving  tha  light  of  three 
wax  candles,  the  whole  gave  light  equal  to  that 
produced  by  71,640  wax  candles,  of  11,940  pounds 
weight.  It  is  calculated  that  that  quantity  of  wax 
would  burn  no  more  than  from  Ave  to  six  hours, 
whereas  the  lighting  of  Guildhall,  which 
at  half  past  three  o'clock,  is 


off  till  hair-past  three  in  the  morning.  The  gas 
used  in  Guildhall  on  this  occasion  was  the  tirst 
public  exhibition  of  Lowe's  patent  gas,*  to  which 
the  inventor  gives  the  name  of  Prince  of  Wales's 
gas,  in  commemoration  of  the  birth  on  the  same 
day  of  the  Heir  Apparent  to  the  Throne. 

Case  Hardening. — The  inventor  of  case  harden- 
ing by  means  of  the  prussiate  of  potash,  res  pectins; 
whom  enquiry  is  made  in  the  Mechanics'  Maga- 
zine, vol.  xxxi,  p.  372,  was  Mr.  Charles  Payne,  for- 
merly of  the  Royal  Adelaide  Gallery.  I  tried  it  for 
him  three  or  four  years  ago.  J.  W. 

*  Abstract  of  patent  given  at  page  285  of  our 
947th  number. 
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JOEST'S  PATEN1 

Among  the  specifications  of  patents 
recently  enrolled  is  one  by  Mr.  Joest, 
for  certain  improvements  in  propelling 
vessels  :•  these  improvements  include 
four  separate  plans,  which  have  been 
communicated  to  the  English  patentee 
by  the  inventors,  M.  A.  W.  Beyre,  and 
Dr.  O.  Garthe,  of  Cologne.  In  the  spe- 
cification, of  which  the  following  is  an 
abstract,  these  several  propellers  are 
described  as  the  "Double  Fish-tail," 
the  "Syphon  Screw,"  and  the  "Paddle- 
wheel  with  Double   indented  Float- 
boards"— the  latter  being  vertical,  or 
horizontal. 

Fig.  1,  on  our  front  page,  is  a  vertical 
section,  and  fig.  2,  a  ground  plan  of 
part  of  a  steam-vessel  fitted  with  all 
these  four  methods  of  propulsion. 
The  "double  fish-tail  propeller/'which 
may  be  constructed  of  metal  plate  or  of 
wood,  consists  of  a  hollow  prismatic 
figure  E  F,  to  which  the  flags  or  fans 
H  G  are  jointed,  being  also  connected 
together  by  a  chain ;  they  are  placed 
beneath  the  stern  of  the  vessel,  and 
mounted  upon  an  axis  N  O,  which 
works  in  strong  top  and  bottom  bear- 
ings, bolted  to  the  upper  and  lower 
stern-posts  :  a  stufling-box  in  the  upper 
post  keeping  the  joint  water-tight. 
When  the  propellers  E  and  F  are  si- 
tuated round  the  same  axis,  the  upper- 
most, E,  is  affixed  to  a  hollow  shaft, 
turning  round  upon  the  axis  N  O,  to 
which  the  lower  one,  F,  is  attached. 
The  propeller  E,  which  lies  uppermost 
in  the  case,  turns  to  the  left,  in  the  di- 
rection of  the  propeller  F,  at  the  same 
time  that  the  latter  turns  to  the  right, 
in  the  direction  of  E;  the  fans  HH, 
(i  G,  taking  alternately  the  positions 
H'  H',  G'  G',  in  order  to  avoid  back- 
water.   The  propellers  are  moved  by 
cranks,  N  Z,  N  P,  which  are  guided  to 
and  fro  by  the  connecting-rods  Q  Z, 
Q  P,  actuated  by  the  sliding-bar  V  Q, 
lying  in  the  bearings  T  T,  which  re- 
ceives its  motion  from  a  crank,  W,  on  a 
second  gearing  from  the  engine  to  give 
the  required  speed. 

If  the  bar  V  Q  is  driven  by  being  im- 
mediately connected  with  the  engine, 
the  working  Cylinders  thereof  should 
be  placed  horizontally,  the  direct  action 


♦  Patent  scaled  May  G,  lb II. 


PROPELLERS. 

of  which  would  give  the  to  and  fro  mo- 
tion required  for  this  form  of  propeller. 
R  S  are  levers  for  throwing  the  slide- 
bar  in  or  out  of  gear  with  the  pro- 
pellers, when  it  is  required  to  reverse 
them,  which  may  be  done  by  the  pilot 
or  helmsman,  by  means  of  the  levers 
1,  2,  3,  4,  5, 6,  7,  or  by  means  of  an  ar- 
rangement of  mechanism  from  the  en- 
gine-room. In  order  that  the  propellers 
may  be  reversed,  so  as  to  back  the  ves- 
sel astern,  sufficient  space  must  be  left 
between  the  two  stern-posts  to  allow 
the  propellers  to  be  turned  half  round 
upon  their  axis  N  O. 

The  double  fish-tail  propellers  may 
be  placed  on  each  side  tne  keelson, 
under  the  stern,  the  bow,  or  any  other 
convenient  part  of  the  vessel,  and  each 
having  its  own  sliding-bar  and  con- 
necting-rod, the  vessel  may  be  steered 
therewith,  instead  of  by  the  rudder,  by 
stopping  either  the  one  or  the  other, 
according  to  the  direction  in  which  the 
vessel  is  to  be  turned.  These  propellers 
may  also  be  used  singly,  or  more  than 
two  may  be  emploved,  and  for  deep 
water  they  maybe  placed  on  each  side 
of  the  keelson,  in  a  vertical  position, 
like  the  common  paddle-wheel,  but  with 
this  difference,  tnat  they  only  vibrate, 
and  do  not  revolve  like  a  paddle-wheel. 
The  flags  or  fans  H  G  may  also  be 
guided  with  chains,  as  shown  in  the 
drawings,  and  by  an  eccentric  on  the 
axis  N  O,  so  as  always  to  bring  them 
into  the  most  advantageous  position 
for  working. 

The  "  Syphon  Screw,"  (so  called  from 
the  circumstance  of  the  water  being 
forced,  without  contraction,  through 
the  different  working  parts  of  the 
screw,)  consists  of  a  spindle,  A,  fig.  3, 
to  which  the  arms  D  D  are  fixed,  with 
their  broad  sides  in  the  direction  of  the 
screw-threads.  To  these  arms  is  screwed 
a  hollow  metal  cylinder,  C  C,  to  which 
the  blades  or  threads,  B  B,  of  a  common 
screw  are  fixed;  straight  blades  may 
also  be  fixed  to  the  hollow  cylinder,  at 
angles  of  25°,  50°,  00°,  or  70°  with  the 
axis  or  spindle  A.  The  diameter  of 
the  hollow  cylinder  C  must  be  larger 
or  smaller  in  proportion  to  the  sire  of 
the  syphon  screw,  the  length  of  the 
former  being  always  half  that  of 
the  syphon  screw.    The  threads  or 
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Fig.  3. 


Fig.  4. 


blades  B  may  be  placed  perpendicular 
to  the  axis  A,  or  they  may  be  inclined 
in  the  direction  of  the  rudder.  The 
number  of  blades  is  also  determined  by 
the  diameter  of  the  syphon  screw. 

In  rivers,  canals,  and  other  shallow 
waters,  two  syphon  screws  are  to  be 
used,  one  on  each  side  of  the  keelson, 
either  at  the  stem  or  stern  of  the  ves- 
sel, and  being  worked  separately,  they 
will  serve  both  to  propel  and  steer  the 
vessel.  For  deep  water  and  ocean  na- 
vigation, one  syphon  screw  only  is  re- 
commended— to  be  so  placed  that 
its  upper  part  shall  be  from  one  foot  to 
two  feet  below  the  water  line.  The 
syphon  screw  may  be  from  two  to  four 
feet  long,  but  not  greater  than  four  feet, 
even  in  the  largest  vessels. 

Fig.  3  is  an  end  view,  and  fig.  1  a 
side  view,  of  one  form  of  this  propeller 
shown  enlarged  and  detached  from  the 
vessel ;  numerous  modifications  of  it, 
however,  are  shown  and  described  in 
the  specification.  These  propellers  are 
shown  as  being  driven  by  bevel  wheels 
on  the  second  gearing  of  the  engine,  so 
as  to  obtain  the  required  velocity.  The 
u  double  indented  paddle-wheels"  are 
shown  in  figs.  1  #nd  2,  as  applied  both 
vertically  and  horizontally  ;  the  pecu- 
liarity of  these  paddles  consists  in  their 
float- boards  being  disposed  around 
their  circumference  in  pairs,  their  sur- 


faces being  so  indented  or  cut  away, 
that  the  part  A,  which  is  cut  away  in 
the  one  float-board,  may  be  exactly  co- 
vered by  the  part  B  in  the  one  be- 
hind it. 

The  indents  may  be  rectangular, 
sharp  pointed,  or  of  any  other  form  that 
may  be  deemed  most  advantageous, 
several  plans  being  given  for  that  pur- 
pose, as  long  as  they  are  constructed 
upon  the  foregoing  principle,  of  the  one 
covering  the  other.  It  is  proposed  to 
make  these  paddles  much  smaller  than 
those  in  use  at  present,  to  compensate 
for  their  diminished  size  by  an  increased 
velocity,  and  to  immerse  them  deeper 
in  the  water;  the  water  will,  it  is  said, 
fall  ofT  so  quickly  from  the  indented 
floats,  as  to  occasion  little  or  no  back- 
water. 

In  order  to  obtain  the  required  speed, 
the  paddle-shaft  is  not  driven  directly 
by  the  engine,  but  by  means  of  endless 
belts  passing  round  a  drum  on  the  en- 
gine-shaft, and  round  small  pullies  on 
the  paddle-shaft. 

The  horizontal  paddles  are  con- 
structed of  a  hollow  metal  drum,  on 
the  cylindrical  exterior  of  which  are 
screwed  the  indented  float-boards,  C  D, 
connected  at  their  outer  extremities  by 
an  iron  ring  or  hoop.  In  the  centre  of 
the  water-tight  drum  is  placed  the 
spindle  L,  having  a  crank,  P,  at  its 
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upper  end,  set  in  motion  by  a  connect- 
ing rod  from  the  steam-engine. 

These  paddle-wheels  work  in  water- 
tight casings  placed  horizontally  on 
each  side  of  the  keelson  in  the  broadest 
part  of  the  vessel,  open  on  the  outer 
sides  only  to  the  water,  where  the 
wheels  project  slightly  beyond  it.  A 
considerable  velocity  being  given  to 
these  wheels,  the  water  will,  it  is  sup- 
posed, be  prevented  from  entering  the 
casings  or  boxes,  and  the  evils  of  back- 
water be  thereby  avoided. 


The  size  of  the  horizontal  paddle- 
wheels  is  limited  by  the  breadth  of  the 
vessel,  beyond  the  sides  of  which  they 
should  not  project  more  than  two  feet. 

Several  peculiar  advantages  are 
claimed  by  the  inventors,  for  each  of 
these  propellers,  which  will  shortly  be 
put  to  the  test  of  practice ;  a  vessel  im- 
pelled by  a  steam-engine  of  32-horse 
power  being  now  in  the  course  of  being 
fitted  with  them.  The  results  of  this 
experiment  we  shall  have  much  plea- 
sure in  laying  before  our  readers. 


IMPROVED  PREVENTOR. 
Fig.  1. 


J7 


Fig.  2. 


Sir, — The  accompanying  sketch  re- 
presents an  improved  "  Preventor"  de- 
signed by  me,  at  least  fifteen  years  ago, 
and  which  then,  as  now,  I  think  might 
be  introduced  into  all  fire-establish- 
ments with  great  advantage. 

The  preventor  hitherto  used  is  simply 
a  common  boat-hook,  and  consists  of  a 
pole  about  10  or  12  feet  long,  with  an 
iron  head  having  one  straight  prong  at 
the  end,  and  another  at  right  angles  to 
the  former  near  its  base.  Its  name 
seems  to  have  been  derived  from  its  use 
in  preventing  accidents  from  the  falling 
of  loose  bricks,  beams,  etc. ;  by  enabling 
the  fire-man  to  pull  them  down,  and 
thus  forestall  their  falling.  It  is  con- 
stantly employed  for  this  purpose,  and 
for  stripping  roofs,  as  well  as  being 
used  for  pulling  down  the  ceilings  of 
rooms,  staircases,  &c.  when  fire  has 
got  therein.  When  used  externally,  it 
is  often  found  to  be  deficient  in  length ; 
while  used  internally,  it  is  often  found 
too  long. 

In  order  to  meet  all  these  circum- 
stances, to  increase  its  general  useful- 
ness, and  to  adapt  it  to  every  emergency, 


I  proposed  that  the  head  should,  in  ad- 
dition to  its  present  straight  and  side 
prong,  have  a  cutting  axe  opposite  to 
the  latter,  something  after  the  fashion 
of  the  halberr,  and  other  ancient  war- 
like instruments.  I  also  proposed  that 
it  should  be  made  in  two  parts :  the 
first  (fig.  1,)  being  a  short  ash  pole  six 
feet  long,  having  the  head  affixed  at 
the  one  end,  and  a  strong  female  screw 
ferule  at  the  other ;  the  second  part,  or 
pole,  fig.  2,  to  have  a  corresponding 
male  screw  ferule  at  top,  and  a  similar 
female  screw  at  bottom.  Constructed 
in  this  manner,  when  required  to  be 
used  within  a  building,  the  first,  or  top 
joint,  alone  would  be  found  extremely 
handy,  and  convenient;  but  if  needed 
externally,  the  second  joint  beingscrew- 
ed  on,  its  length  would  be  extended  to 
12  feet.  If  a  still  greater  length  was 
necessary,  another  of  the  joints,  fig.  2, 
could  be  added,  or  even  a  third,  making 
its  length  18  or  24  feet,  at  pleasure. 

In  this  form  the  "  Preventor"  could 
be  more  conveniently  carried  upon  the 
engines  than  at  present,  as  the  parts 
might  be  stowed  away  in  the  side 
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pockets  or  within  the  hose-box,  instead 
of  being  strapped  to  the  handles,  and 
obliged  to  be  taken  off  (whether  want- 
ed or  not)  before  the  engine  is  set  to 
work.  Such  "  Preventers"  might  also 
be  conveniently  carried  by  parish,  and 
oiher  small  engines,  to  which  in  their 
present  form  they  are  inapplicable. 

When  capable  of  being  indefinitely 
extended  in  this  way,  they  would  also 
become  serviceable  for  forming  com- 
munications by  handing  up  lines,  for 
hauling  up  hose,  for  the  preservation 
of  life,  and  various  other  purposes. 

I  remain,  Sir,  yours  respectfully, 

Wm,  Baddeley. 

London,  November  9,  1841. 


APPARATUS  FOR  REGULATING  THE  SUP- 
PLY OF  WATER  IN  STEAM  BOILERS. 

A 


T 


Sir, — Having  lately  contrived  the 
following  apparatus  for  regulating  the 
water  in  steam-boilers,  and  wishing  to 
know  whether  it  is  original,  1  have  sent 
it  where  I  think  I  shall  soon  learn  all 
about  it.  I  have  made  the  apparatus 
on  a  small  scale,  and  it  answers  very 
well,  acting  with  the  utmost  precision. 

A  is  the  top  of  the  boiler,  and  B  a 
pipe  going  down  into  it,  as  low  as  is 
thouglit  necessary ;  the  pipe  has  a  slit 
at  E,  in  order  that  the  rod  H  H  may 
have  free  play ;  the  catch  O  turns  on  a 
pivot  at  T ;  M  is  the  float,  secured  by  a 
hinge  at  N. 

The  action  is  as  follows.  When  the 
float  M  descends,  it  pushes  one  end  of 
the  lever  H down  by  means  of  the  rod  K. 
This  rod  is  not  fastened  to  the  lever  H, 
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but  slips  through  a  loop  at  the  end,  and 
pushes  it  down  by  means  of  the  cross- 
piece  I.  The  two  arms  of  the  lever 
being  equal,  if  the  lever  is  depressed 
one  inch,  it  raises  the  valve  an  inch. 
As  the  lever  H  descends,  the  little 
cross  bar  slips  over  the  catch,  by  which 
time  the  valve  will  be  fully  open.  "When 
the  float  ascends,  the  rod  K  slips  through 
the  loop  at  H,  without  drawing  the  lever 
II  up,  it  being  held  by  the  catch  O. 
But  when  the  float  reaches  the  proper 
height  at  which  the  water  should  be,  it 
catches  the  button  at  the  top  of  the  rod 
W,  which  immediately  draws  the  catch 
a  little  to  the  right  hand,  so  that  the 
cross  bar  slips  off,  and  the  valve  imme- 
diately falls  into  its  place. 

I  am  afraid  I  have  been  rather  dif- 
fuse in  my  description ;  but  as  this  is 
my  first  communication,  I  hope  it  will 
be  excused. 

I  am,  Sir, 

Yours  sincerely, 

W.  II.  R. 

Hartley,  Staffordshire  Potteries, 
October  21, 1841. 


NON-CONDUCTORS  OF  HEAT  FOR  STEAM- 
BOILERS. 

Sir,  —  Although  "  R.  R."  is  made 
(evidently  by  a  misprint)  to  ask  for 
"  the  best  conductor  of  heat  for  cover- 
ing a  steam  boiler,"  I  can  very  well  un- 
derstand what  he  is  in  search  of. 

There  are  three  distinct  classes  of 
bodies  at  present  employed  as  non-con- 
ductors for  this  purpose,  of  which 
"  R.  R."can  take  his  choice.  The  first 
is  the  patent  felt,  which  has  been,  I 
believe,  pretty  extensively  used  as  a 
non-conductor  around  the  boilers  of 
marine  engines  with  great  success. 

The  second  consists  of  calcareous 
and  earthy  substances,  as  Roman  ce- 
ment, and  the  like :  at  the  Fire  Prevent- 
ive Company's  works,  in  Upper  Ground 
Street,  Blackfriars  Road,  their  boiler  is 
coated  with  their  fire- proof  cement, 
which  answers  extremely  well  for  the 
purpose. 

The  third  material  is  refuse  ashes  or 
cinders,  which  I  have  seen  applied  to 
the  boilers  of  the  engines  at  the  East 
London  Works,  by  Mr.  Wicksteed. 
This  is  certainly  the  cheapest,  and  I 
believe  nearly,  if  not  quite,  the  best 
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that  can  be  employed  in  such  situa- 
tions.   I  remain,  Sir, 

Yours  respectfully, 

W.  Badoelet. 

November  5. 184). 


ON  THE  EMPLOYMENT  OF  GAS  AS  A 
SUBSTITUTE  FOR  COKE  IN  LOCOMOTIVE 
ENGINES. 

Sir,— Coke  is,  I  believe,  mostly  used 
for  locomotives— this  is  a  bulky  article; 
might  not  gas  be  used  with  great  ad- 
vantage to  heat  the  water  ?  Jets  of  gas, 
lighted  as  we  see  it  in  letters  at  illumi- 
nations, &c„  might  be  burnt  in  the 
tubes  of  a  boiler,  and  I  think  would  do 
better ;  no  sparks  or  cinders  would 
then  annoy  the  passengers,  or  ignite 
the  goods" in  the  train;  the  fire  could 
be  raised  instantaneously,  and  could  be 
regulated  with  the  greatest  nicety;  it 
would  require  much  less  attention,  and, 
I  am  inclined  to  believe,  be  more  econo- 
mical, though  this  is  a  question  which 
experience  alone  will  decide.  Gas  is 
condensed  and  made  portable  by  the 
various  Companies  in  the  metropolis, 
and  these  holders  might  be  carried  in 
lieu  of  coke.  So  far  as  raising  the 
steam  is  concerned,  gas  would  be  far 
superior  to  coke;  I  cannot  speak  so 
confidently  as  to  its  expense  or  its  por- 
tability :  at  any  rate,  the  plan  would  be 
worth  trying.  To  stationary  engines,  I 
feel  convinced,  it  might  be  applied  in 
lieu  of  coal  with  advantage,  because 
it  could  be  applied  so  easily  to  all  parts 
of  the  boiler,  and  a  very  small  jet  con- 
stantly burning  gives  out  an  intense 
heat. 

I  am,  Sir,  yours  truly, 

D.J. 

Southwark,  October  22,  1S41. 


E*  A.  M.'i  NEW  THEORY  OF  THE  UNI- 
VERBB. 

"  Nature  made  that  revelation  to  him ; 
and  ordered  him  to  speak  it  out.  He  got  it 
spoken  out ;  if  not  well  and  clearly,  then  ill 
and  dimly— as  clearly  as  be  could.*'— Pro- 
fessor Carlyle. 

Sir, — May  I  trespass  on  your  indul- 
gence to  correct  an  error  in  my  last 
communication,  (p.  357,)  where  I  as- 
serted that  "  ironized  heat "  (the  mag- 


netic fluid)  "  would  be  found  the  most 
universally  diffused  of  fluids."  I  ought 
to  have  said,  of  compound  fluids  ;  cold 
and  heat  being  the  occupiers  of  what 
has  been  called  space,  wherever  it  has 
been  supposed  to  exist. 

In  the  History  of  the  Inductive 
Sciences,  Mr.  Whewell  says  : — 

"Thus  the  science  of  Thermotics,  imper- 
fect as  it  i9,  forms  a  highly  interesting  part  of 
our  survey,  and  is  one  of  the  cardinal  points 
on  which  the  doors  of  those  chambers  of 
physical  knowledge  must  turn,  which  hither- 
to have  remained  closed." — Vol.  ii.  534. 

Again — 

"  We  have  here  no  example  of  an  hypo- 
thesis which,  assumed  in  order  to  explain  one 
class  of  phenomeoa,  has  been  found  also  to 
account  exactly  for  another  Such  coin- 
cidences are  the  best  test  of  truth  ;  and  ther- 
motical  theories  cannot  yet  exhibit  credentials 
of  this  kind."— Vol.  ii.  p.  524. 

I  cannot  help  flattering  myself  that, 
on  examination,  my  theory  will  display 
the  above  test,  not  only  in  a  few  in- 
stances, but  in  all. 

"  On  the  beaten  road  there  is  tolerable 
travelling;  but  it  is  sore  work,  and  many 
have  to  perish,  fashioning  a  path  through  the 
impassable." — Professor  Carlylc. 

Having  now  offered  the  most  import- 
ant points  of  my  theory  to  the  public, 
allow  me  to  thank  you  for  the  obliging 
assistance  which  you  have  afforded  me 
in  doing  it. 

1  remain,  dear  Sir, 

Your  obliged  obedient  servant, 

E.  A.  M. 

F.  S.  I  shall,  no  doubt,  be  again  in- 
duced soon  to  intrude. 

November  11,  1841. 


ON  THE  SETTING  FAST  OF  THE  WHEELS 
OF  CARRIAGES  WHEN  TRANSPORTED 
ON  RAILWAY  TRUCKS. 

[At  page  5  of  our  present  volume,  a 
correspondent  directed  attention  to  a 
"  Singular  Railway  Phenomenon,"  viz., 
the  setting  fast  of  carriage- wheels, 
while  being  conveyed  on  railway  trucks. 
We  then  stated  that  this  subject  had 
been  investigated  by  Mr.  David  Da- 
vies,  the  eminent  coach  builder,  and 
that  gentleman  has  politely  favoured 
us  with  the  following  results  of  his 
observations  on  this  subject,  and  also 
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an  effectual  remedy  for  the  evil  com-  drains  into  the  brass  cap  of  the  wheel, 

plained  of.  Ed.  M.  M.]  or  the  reservoir  of  the  box,  and  not  a 

The  fact  is  now  well  established  that  single  revolution  of  the  wheel  takes 

in  consequence  of  a  particular  motion  place  to  diffuse  or  circulate  the  oil  on 

to  which  wheeled  carriages  are  sub-  the  arms,  where  it  is  most  wanted.  I 

ject  when  carried  to  any  considerable  have  thus  endeavoured  to  point  out  the 

distance  upon  railway^  trucks,  their  cause  of  the  axle-trees  sticking  fast  on 


wheels  become  fast.   When  I  first  had 
this  complaint  made  to  me,  I  confess  I 
did  not  give  much  credence  to  it,  sup- 
posing it  to  come  from  persons  preju- 
diced against  railway  travelling.  I 
thought  it  impossible  that  patent  axles 
should  receive  any  injury  while  on  the 
trucks,  but  in  consequence  of  such  com- 
plaints becoming  more  frequent,!  was  in- 
duced to  go  down  the  Birmingham  and 
Grand  Junction  lines,  with  a  carriage  I 
had  to  convey  to  a  customer  of  mine  at 
Liverpool,  in  order  to  ascertain  the  truth 
of  the  reports  I  had  heard,  and  to  make 
my  own  observations  on  the  action  of 
the  carriages  while  on  the  truck.  When 
I  got  to  the  Liverpool  station  at  night, 
and  was  about  to  put-to  the  horses,  to 
my  surprise  I  found  three  of  the  wheels 
out  of  four  were  fast,  and  if  it  had  not 
been  for  the  kind  assistance  of  a  gentle- 
man who  superintends  the  carriage  de- 
partment at  Liverpool,  I  should  have 
been  subjected  to  very  great  inconve- 
nience.   I  think  it  very  desirable  that 
the  Railway  Company  should  construct, 
and  so  fix  gentlemen's  carriages  on 
the  trucks  as  to  prevent  any  injury 
to  the  arms  of  the  axle-trees,  or  the 
boxes  in  the  wheels.    I  will  first  of  all 
point  out  what  I  consider  to  be  the  evil 
of  the  present  mode  of  fixing  gentle- 
men's carriages  on  the  trucks.  They  arc 
mostly  fixed  on  the  trucks  with  two 
long  bars  cross-wise  to  the  truck,  to 
take  the  front  and  hind  wheels,  having 
notches  in  them  to  take  the  rims  of  the 
wheels ;  and  at  each  end  of  each  bar 
there  is  an  iron  plate  with  a  hole  in  it 
to  receive  an  iron  pin,  which  is  so  fixed 
and  regulated  at  the  top  sides  of  the 
truck  with  holes  alternately,  as  to  ac- 
commodate the  length  of  the  carriage. 
By  fixing  the  wheels  firmly  on  the  truck, 
the  constant  oscillation  of  the  body 
upon  the  carriage,  and  the  side  motion 
of  the  carriage,  produce  a  great  fric- 
tion of  the  arms  of  the  axle-trees  in  the 
boxes  of  the  wheels.   Being  thus  firm- 
ly fixed  on  the  truck,  as  soon  as  the 
carriage  is  put  on  the  railway,  the  oil 
in  the  boxes  ceases  to  flow  ;  it  either 


railways ;  I  will  now  propose  a  remedy. 
The  trucks  should  be  so  constructed 
as  to  allow  the  wheels  to  go  into  two 
wooden  channels,  sufficiently  deep  to 
allow  the  platform  between  the  chan- 
nels, to  take  and  support  the  carriage, 
and  leave  the  wheels  at  perfect  liberty, 
which  would  at  once  obviate  all  the 
inconveniences  attending  the  present 
practice. 

D.  Davies. 

15,  Wigmore-street,  Cavendish  Square, 
November  10,  1841. 


THAMES  AND  CLYDE  STEAMERS. 

Sir, — I  see  in  your  valuable  journal  of 
October  30,  a  letter  signed  "  Vulcan,"  on 
the  merits  of  the  Wallace  and  Burns  newly 
imported  Scotch  boats  ;  in  which  he  shows, 
that  so  far  from  the  Duchess  of  Kent  and 
Duke  of  Sussex  steamers  having  any  ad- 
vantage over  the  Wallace  in  a  trial  some  time 
ago,  it  was  just  the  contrary.  How  very 
surprising  1  But  how  is  it  that  «•  L.  S.'s" 
statements  were  not  contradicted  before? 
With  no  wish  to  impugn  any  of  «  Vulcan's'* 
statements,  perhaps  I  can  offer  a  few  sug- 
gestions which  may  somewhat  tarnish  this 
grand  affair.  In  the  first  place,  had  not  the 
Duchess  of  Kent,  at  the  time  referred  to,  been 
running  every  day,  Sundays  included,  for 
some  months,  and  were  not  her  engines  in 
consequence  somewhat  deteriorated,  as  all 
who  have  such  close  work  as  that  vessel  has 
had,  must  be  ?  Secondly,  was  not  the  Wal- 
lace carefully  overhauled  previous  to  the 
trial,  and  is  not  her  pressure  double  that  of 
the  Duchess  ?  All  these  questions  ought  to  he 
fairly  answered  before  we  can  decide  on  the 
merits  of  the  two  vessels.  The  fact  of  the 
Wallace's  safety  valve  being  exposed,  puts  a 
great  temptation  in  the  way  of  those  who  may 
be  willing  to  increase  the  pressure;  and  I 
should  be  obliged  if  "  Vulcan"  would  inform 
me  under  what  pressure  the  Wallace's  engines 
are  worked,  and  whether  they  were  worked 
at  their  usual  pressure  on  the  day  of  trial  P 
Let  me  also  remark,  that  both  the  Duke  of 
Sussex  and  the  Duchess  of  Kent  are  only  third- 
rate  boats  on  the  Thames,  and  that  neither 
of  them  was  ever  remarkable    for  great 
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speed.  With  respect  to  the  Burns  making 
the  quickest  passage  ever  effected  between 
Southampton,  Torquay  and  Plymouth,  I 
Mould  just  remark,  that  no  boat  ever  having 
any  pretension  to  speed  has  been  placed  on 
that  station,  and  that  there  is  nothing  so 
very  remarkable  in  a  boat  just  overhauled 
going  pretty  fast  on  her  first  trip  or  two.  Let 
44  Vulcan"  produce  a  table,  containing  one 
year's  performances  of  both  the  Burns  and 
Wallace,  and  then  we  shall  have  some  data  to 
go  upon,  but  as  yet  we  have  had  nothing 
shown  whereby  we  may  perceive  the  great 
superiority  of  Clyde  over  Thames  steamers. 
I  remain,  yours,  &c. 

Nauticus. 

[We  are  tired— not  less  so,  we  suspect, 
than  most  of  our  readers — of  this  discussion  ; 
but  there  is  still  one  letter  from  the  Clyde 
champion,  A.  M,,  for  which  we  must  find 
room  in  our  next  or  following  number.— 
Ed.  M.  M.] 


ON     THE     EVAPORATIVE     POWER  8  OP 
BOILERS— BY  C.  W.  WILLIAMS,  ESQ. 

Sir,— I  have  to  thank  you  for  the 
favourable  notice  in  your  Magazine  for 
October,  pp.  327  and  337,  of  my  mode 
of  increasing  the  evaporative  power  of 
boilers,  and  beg  to  add  a  further  illus- 
tration on  that  interesting  subject. 

My  object  is  to  show,  1.  The  practical 
error  of  considering  the  effective  power 
of  a  boiler  as  the  result  of  a  given 
amount  of  flue  surface. 

2.  That  if  such  be  erroneous  as  to 
boilers,  it  is  still  more  so  as  to  the  eva- 
porative power  of  different  kinds  of 
fuel, 

3.  That  with  the  present  construc- 
tion of  boilers,  and  their  defective 
powers  of  transmitting  heat,  the  weight 
of  water  evaporated  cannot  be  taken  as 
a  test  of  efficiency,  either  of  boiler  or 
fuel. 

4.  That  the  weight  of  water  evapo- 
rated by  ordinary  boilers  mav  be  in- 
creased without  increasing  the  size, 
either  of  the  flues  or  furnace ;  and  that 
even  an  inferior  fuel  may  be  made  to 
produce  greater  evaporative  effect  than 
is  generally  obtained  from  the  best. 

in  my  former  paper,  I  distinguished 
between  the  generation  of  heat  in  the 
furnace,  and  its  application  to  evapora- 
tion in  the  flues.  The  accompanying 
diagrams  will  further  illustrate  the  im- 
proved system  of  evaporation. 


Figs.  1,  2,  and  3,  represent  three  ex- 
periments, each  with  a  aeries  of  three 
distinct  boilers,  A  B  and  C,  so  con- 
nected by  their  flues,  that  the  heat, 
after  passing  though  the  first,  is  carried 
on  through  the  second  and  third.  Each 
of  the  three  boilers  was  charged  with 
11  lbs  weight  of  water,  the  total  in  each 
experiment  being  331bs.  On  inspec- 
tion of  the  diagram,  it  will  be  seen 
that  the  only  difference  between  the 
three  experiments  consists  in  the 
change  in  the  situation  of  the  boiler 
A,  which  was  furnished  with  the  con- 
duction pins,  while  the  other  two,  B 
and  C,  have  plain  surfaces  in  the  ordi- 
nary way.  in  fig.  1,  the  conduction 
boiler  A,  occupies  the  first  place,  near- 
est the  flame,  and,  consequently,  re- 
ceives the  greatest  heat.  In  fig.  2,  it 
occupies  the  second  place ;  and,  in  fig. 
3,  the  third  place.  The  quantity  of 
as  consumed  (and  consequently  the 
eating  power)  as  well  as  the  time 
employed,  was  the  same  in  each  ex- 
periment, namely,  30  cubic  feet  of  gas 
in  two  hours  and  forty  minutes.  Thus, 
the  quantities  of  fuel  consumed,  and 
heat  generated,  were  the  same  in  all. 
It  will  now  be  seen  that  the  evapora- 
tive powers  of  the  three  boilers  re- 
spectively, arising  from  their  relative 
positions,  were  as  follows. 

Experiment — Fig.  1. 

lbs.  oz. 

A,  conduction  boiler,  evaporated. .     3  2f 

1),  plain  boiler   0  ll| 

C    0  7* 


Total  evaporated  4  5^ 

Experiment— Fig.  2. 

lbs,  oz. 

B,  plain  boiler  evaporated    1  2f 

A,  Conduction  boiler   2  2 

C,  plain  boiler   0  10$ 

Total  evaporated  3  16 

Experiment — Fig.  3. 

lbs.  oz. 

B,  plain  boiler  evaporated    l  3$ 

C    o  iU 

A,  conductor  boiler    1  14  i 


Total  evaporated  3  13, 

We  here  see  that  the  conductor 
boiler  A,  wherever  it  is  placed,  (as  re- 
gards its  distance  from  the  flame,)  sur- 
passes, in  evaporative  power,  both  the 


Digitized  by  Google 


ON  THE  EVAPORATIVE  POWER  OF  BOILERS. 


393 


other  two.  But  there  is  another  in- 
structive and  highly  important  fact, 
elicited  by  these  experiments,  namely, 
that  although  the  three  boilers  A,  B, 


and  C,  taken  together,  present  the  same    tor  boiler  A  stands. 


amount  of  heating  surface,  and  con- 
ducting power,  yet  the  sum  of  their 
evaporative  effects  bears  a  palpable  re- 
laiion  to  the  place  in  which  the  conduc- 


Fig.  a. 


I  I  I  I  I  I  1  I  I  I  I 


Thus,  the  sum  of  the  weights  evapo- 
rated in  the  3  experiments  is  as  follows  : 

lbs.  oz. 

Fig.  I,  tbe  total  evaporated  is..    4  5$ 

Fig.  2    3  15 

Fig.  3    3  13i 


Now  this  great  difference  in  the  total 
weights  evaporated,  is  due  solely  to 
the  fact,  that  in  fig.  1,  the  conduction 
boiler,  being  placed  nearest  the  flame, 
the  capability  of  the  conductors  was 
brought  more  into  action;  and  conse- 
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quently,  more  heat  was  transmitted  by 
their  instrumentality,  in  a  given  time  ; 
and  so  in  proportion  when  it  was  placed 
on  the  second  or  third  distance  from 
the  flame. 

I  would  here  observe,  how  these  re- 
sults prove  the  insufficiency  of  calcu- 
lations based  on  the  principle  of  the 
evaporative  power  of  a  boiler  having 
a  necessary  and  defined  relation  to  its 
size,  or  the  amount  of  heating  surface 
of  the  flue  plates.  Elaborate  tables  of 
evaporative  effects,  deduced  from  com- 
parative surfaces  of  flues  and  grate  bars, 
are  proved  to  be  utterly  at  variance 
with  fact,  as  soon  as  an  improved  sys- 
tem of  combustion,  and  a  more  effective 
absorption  of  heat,  are  brought  into 
action.  It  would  appear,  indeed,  that 
an  entirely  new  class  of  elements  and 
proportions  must  be  referred  to  before 
we  can  even  approximate  to  the  re- 
lative value  of  any  kind  of  fuel,  de- 
scription of  boiler,  or  size  of  furnace. 

Hitherto,  so  entirely  has  the  subject 
of  boilers  and  furnaces  been  considered 
as  resolvable  into  mere  mathematical 
calculations,  instead  of  chemical  con- 
ditions, that  our  ablest  practical  men 
have  unfortunately  had  their  attention 
too  much  directed  to  elaborating  these 
calculations  from  data  which  have  no 
real  existence  or  connexion  with  the 
subject.  One  author  (and  many  follow 
the  same  ignis  fatuus,)  observes,  that 
"  the  evaporative  power  of  a  boiler  is  a 
certain  function  of  the  heating  surface 
and  area  of  fire  grate,  combined  with 
constant  quantities  expressing  the  pecu- 
liar heating  qualities  of  the  fuel,  which 
can  be  ascertained,  experimentally,  to 
any  degree  of  exactness  required." 
Where  this  "  constant  quantity"  is  to 
be  found  has  never  yet  been  discovered: 
and  I  have  already  shown  that  the 
heating  surface  and  area  of  fire-grate 
are  wholly  irrespective  of  that  evapo- 
rative power,  of  which  it  is  alleged  to 
be  a"  certain  function." 

The  same  author  observes,  that "  thus 
the  principal  elements  of  the  power  of 
a  boiler  admit  of  exact  mathematical 
calculations."  Now  this  is  so  entirely 
beside  the  real  questions  at  issue,  and 
so  utterly  at  variance  with  fact  in  every 
particular,  that  I  may  be  excused,  at  pre- 
sent, for  not  enlarging  on  it.  Tredgold 
and  other  able  men  have  fallen  into  the 
same  oversight,  attributing,  to  mathe- 


matical calculations,  what  exclusively 
belongs  to  chemistry:  thus  uncon- 
sciously practising  a  species  of  self- 
deception  which  has  turned  them  away 
from  the  only  path  that  could  lead  to 
practical  improvement.  By  many, 
indeed,  we  have  this  carried  so  far  as 
affecting  to  give  precise  formulae  for, 
"  finding  the  horse-power — the  area 
of  fire-grate — and  the  area  of  effective 
heating  surface,"  and  giving  them  as 
infallible  rules  for  producing  a  given 
quantity  of  steam.  And  how  can  these 
rules  be  doubted  ?  Do  not  we  see  they 
are  "  mathematically  correct  ?"  Yet  all 
this  display  is  made  without  any  re- 
ference to  the  quantity  of  fuel  which 
could  effectively  be  used  on  any  given 
sized  grate — the  quantity  of  heat  that 
could  thus  be  generated — the  quantity 
of  air  that  could,  or  should,  be  intro- 
duced— the  amount  of  absorbing  power 
which  such  "  effective  heating  surface" 
could  bring  into  operation — in  fact, 
without  any  reference  to  the  real  essen- 
tials in  the  case,  namely,  the  perfection 
of  the  process  of  combustion — the 
amount  of  available  thermometric  heat 
generated — the  quantity  actually  taken 
up  by  the  water— or  the  amount  of  heat 
lost,  by  escaping  through  the  chimney 
shaft. 

This  is  indeed  exalting  mathematics 
at  the  expense  of  chemistry,  and  on  a 
purely  chemical  subject.  Yet  what 
should  we  say  of  the  mathematical  pro- 
fessor assuming  the  chemical  chair  at 
any  of  our  colleges,  and  endeavouring 
to  persuade  his  class  that  the  effective 
completion  of  any  difficult  and  com- 
plicated process  in  which  those  wonder- 
ful elements  of  nature,  hydrogen  and 
carbon,  oxygen  and  nitrogen  were  to  be 
brought  together,  and  combined,  in  ex- 
act proportions,  and  at  a  given  tem- 
perature, to  produce  a  given  effect,  was 
all  reducible  to  "exact  mathematical 
calculations ;"  and  that  the  effects  to  be 
produced,  with  their  curious  and  in- 
volved compounds,  were  all  "certain 
functions"  of  the  heating  surface  of 
the  retort,  and  the  area  of  the  furnace 
or  bath,  on  which  the  retort  was  laid, 
combined  with  some  undefined,  though 
"constant  quantities"  of  the  peculiar 
heating  qualities  of  the  fuel  employed? 
Let  ns  ask,  if  the  pupils  of  such  a  class 
were  likely  to  become  good  practical 
engineering  guides  P 
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Now,  the  experiments  above  alluded 
to,  (and  which  I  have  so  tested  on  the 
large  scale,)  have  proved,  that  practi- 
cally we  may  increase,  and  even  double, 
the  evaporative  power  of  many  boilers, 
as  hitherto  constructed,  without  en- 
larging either  the  fire,  or  the  flue  sur- 
faces. The  great  drawback  to  the  pro- 
duction of  any  given  evaporative  effect, 
from  any  given  number  of  metallic  con- 
ductors, is  to  be  found  in  their  tendency 
to  become  charged  with  soot  in  the 
flues,  and  which,  from  its  non-conduct- 
ing influence,  too  often  counteracts  the 
transmitting  power  of  these  conduct- 
ors. This  can  only  be  remedied  by 
effectually  preventing  the  generation 
of  smoke  in  those  Jiuest  and  which  is 
an  additional  reason  for  producing  a 
more  perfect  combustion  of  the  gaseous 
portion  of  coal  from  which  alone  smoke 
is  generated. 

Another,  though  lesser  drawback, 
arises  from  incrustation,  should  any 
portion  of  the  conductors  project  in  the 
liquor  to  be  evaporated;  and  from  the 
impediments  they  present  to  keeping 
the  interior  clean,  and  free  from  uncrys- 
tallized  deposit.  For  these  reasons,  1 
would  generally  dispense  with  internal 
projections. 

Orifices  of  i-inch  diameter,  admit- 
ting the  introduction  of  ^-inch  con- 
ductors, and  without  any  projection,  as 
shown  in  the  annexed  diagram,  are 
fully  equal  to  the  transmission  of  the 
heat  absorbed  by  the  surface  of  pins  of 
3  inches  in  length.  On  a  future  occa- 
sion, I  will,  with  your  permission,  fur- 
nish some  curious  and  important  illus- 
trations of  the  relative  value  of  quick 
and  slow  firing  as  referable  both  to 
longitudinal  and  transverse  conduction. 
1  am  Sir,  yours,  &c, 

C.  W.  Williams. 

Liverpool,  November  1,  1841. 


DESCRIPTION  OF  THE  STATIONARY  ENGINES 
AT  THE  NEW  TUNNEL  OV  THE  LIVERPOOL 
AND  MANCHESTER  RAILWAY.  BY  MR. 
JOHN  GRANTHAM,  ASSOC.  IXST.  C.  E. 

[From  Trans,  of  Soc.  of  Civil  Engineers.] 
This  communication  gives  a  description  of 
two  pair  of  stationary  non-condensing  en- 
gines, which  were  constructed  by  Messrs. 
Mather,  Dixon,  and  Co.,  of  Liverpool,  from 
the  designs  and  uuder  the  superintendence  of 
the  author. 


The  steam  cylinders  are  25  inches  diameter, 
with  a  length  of  stroke  of  6  feet ;  they  have 
side  levers  like  marine  engines,  but  the  con- 
necting rods  are  reversed,  and  convey  the 
power  downwards  to  the  machinery,  which  is 
placed  in  vaults  cut  out  of  the  sandstone 
rock :  upon  which  the  beam  pedestals  are 
fixed  without  any  framing.  Cast-iron  slides 
are  used  instead  of  the  usual  parallel  motion, 
and  after  several  years'  constant  use,  they 
exhibit  no  marks  of  deterioration. 

The  drum  wheel  is  21  feet  diameter,  and 
makes  usually  twenty-two  revolutions  per 
minute,  when  drawing  up  a  train  at  the  rate 
of  15  miles  per  hour ;  there  is  a  groove  in 
its  periphery,  at  the  bottom  of  which  is  wound 
a  small  cord  to  form  a  bed  for  the  main  rope 
to  rest  upon — this  main  rope  encircles  about 
two-thirds  of  the  circumference ;  it  is  made 
of  the  best  Russia  hemp,  in  three  strands, 
patent  shroud  laid,  the  inner  strand  being 
composed  of  40  yarns  of  white  hemp,  overlaid 
by  40  yarns  of  hemp,  tarred  to  the  point  of 
saturation  ;  this  arrangement  is  found  most 
conducive  to  the  lightness  and  durability  of 
the  rope ;  its  circumference  was  six  inches, 
and  its  length,  when  new,  was  4,800  yards : 
in  the  first  few  weeks  it  stretched  to  the  ex* 
tent  of  10  per  cent,  of  its  length,  after  which 
it  remained  unchanged  under  the  tension  im- 
posed. The  total  weight  is  8  tons  8  cwt., 
and  the  cost  was  2/.  8s.  per  cwt.  It  is  guided 
by  474  grooved  pulleys,  14  inches  diameter, 
and  by  6  sheaves  5  feet  diameter.  A  new 
rope  will  last  well  for  three  years,  after  which 
it  is  renewed  by  splicing  in  a  short  portion 
each  time,  so  as  to  reduce  the  amount  of 
stretching. 

The  length  of  the  inclined  plane  is  2,370 
yards,  at  varying  gradients;  giving  an  ag- 
gregate rise  of  77  feet  1  inch,  and  a  mean 
rise  of  1  in  92.  The  tunnel  is  2,220  yards 
long.  The  average  weight  of  the  trains 
drawn  up  is  55  tons — and  the  time  occupied 
is  six  minutes.  The  pressure  of  steam  is 
usually  from  50  lbs.  to  60  lbs.  when  the  en- 
gines begin  to  wind,  and  sinks  gradually  to 
about  30  lbs.  in  the  reservoir  during  the  time 
it  is  working. 

From  some  experiments  made  by  Mr.  Ed- 
ward Woods,  the  details  of  which  are  given, 
it  has  been  ascertained  that  each  pound  per 
square  inch  pressure  of  steam  upon  the  pis- 
tons over  and  above  the  7*56  lbs.  necessary 
to  overcome  the  friction  of  the  machinery, 
is  capable  of  drawing  one  carriage  weighing 
5  tons  gross  up  the  inclined  plane. 

On  the  first  erection  of  these  engines,  in 
order  to  comply  with  the  provisions  of  an  act 
of  parliament,  it  was  necessary  to  work  them 
with  steam  generated  in  boilers,  at  a  distance 
of  44  8  yards,  and  conveyed  through  pipes 
10  inches  diameter,  laid  in  a  tunnel  excavated 
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through  the  rock.  Several  experiments  were 
made  to  determine  the  relative  amounts  of 
pressure  in  the  boiler  and  the  steam  reservoir, 
and  the  quantity  of  steam  which  was  con- 
densed in  a  certain  time.  The  results  were, 
that  when  the  engine  was  standing  still,  the 
difference  of  pressure  was  about  3  lbs.,  and 
when  working  with  a  load  it  was  as  much  as 
1 3  lbs.  The  quantity  of  steam  condensed 
was  on  an  average  about  156  gallons  per 
hoar. 

Subsequently  a  set  of  tubular  boilers, 
similar  to  those  of  locomotive  engines,  were 
erected  close  to  the  engines,  and  are  now 
constantly  worked  instead  of  those  at  the 
great  distance  ;  the  economy  of  fuel  has  been 
considerable.  The  consumption  of  gas  coke 
under  the  tubular  boilers  is  about  15  tons 
per  week,  at  ten  shillings  per  ton.  The 
larger  boilers  consumed  about  30  tons  in  the 
same  time. 

Mr.  Edward  Woods  gives  his  approval  of 
the  action  of  the  engines,  and  of  the  employ- 
ment of  non-condensing  engines  generally 
for  this  class  of  work,  on  account  of  their 
great  simplicity,  and  the  readiness  with  which 
they  may  be  brought  into  full  action,  so  that 
the  greatest  power  is  always  at  hand  to  start 
the  train;  whilst  during  the  intervals  of 
working  the  steam  may  be  suffered  to  ac- 
cumulate. These  advantages  are  rarely  at- 
tainable with  condensing  engines,  as  unless  a 
small  engine  be  employed  to  keep  up  the 
vacuum,  there  is  a  difficulty  in  starting  them 
with  the  train  attached  to  the  rope. 

This  communication  is  accompanied  by 
four  detailed  drawings  of  the  engines  and 
machinery,  and  by  a  model  of  Mr.  Grantham's 
apparatus  for  regulating  the  admission  of 
steam  to  the  valves. 


STEAM  NAVIGATION  ON  THB  SHANNON. 
(From  Saunders's  Neivs  Letter.) 

From  Athlone  down  to  Tarbert,  upon  the 
Shannon,  the  only  point  where  the  circum- 
stances of  the  navigation  have  hitherto 
prevented  the  use  of  steam  vessels  is  that 
between  Killaloe  and  Limerick,  a  distance  of 
twelve  miles.  The  navigation  here  consists 
chiefly  of  a  canal  of  about  40  feet  in  widlb, 
on  which  the  Inland  Navigation  Company 
now  convey  passengers,  from  their  steam 
vessels  arriving  at  Killaloe  aud  Limerick,  by 
means  of  a  fly-boat  tracked  by  horses. 

It  has  long  been  considered  most  desirable 
to  substitute  for  this  a  steam-boat  of  larger 
dimensions,  giving  greater  comfort  and  ac- 
commodation to  passengers,  with  greater 
safety,  and  capable  of  being  wrought  at 
less  cost  than  the  fly-boat.  Until,  however, 
a  recent  period,  the  many  obstacles  that 
beset  the  difficult  problem  of  steam  naviga- 


tion on  narrow  canals  has  precluded  the  pos- 
sibility of  this. 

About  a  year  and  a-half  ago  the  Secretary 
of  the  Inland  Department  of  the  City  of 
Dublin  Steam  Packet  Company  secured,  by 
patent,  a  method  of  passing  through  a  canal 
lock  of  given  dimensions  a  boat  of  narrow 
beam  but  of  great  length,  and  this  invention 
has  opened  a  fresh  field  for  the  application  of 
steam  power  on  canals,  which  seems  likely  to 
have  the  most  important  results,  inasmuch 
as  by  it  some  of  the  greatest  difficulties  ia 
the  way  of  navigating  narrow  canals  by 
steam  are  avoided. 

When  a  body  floating  on  a  canal,  such  as 
a  boat,  is  put  in  motion  along  it,  a  wave  is 
immediately  produced  just  before  the  body 
which  moves  along  with  it,  and  has  been 
called  "  The  Wave  of  Translation."  This 
wave,  or  moving  heap  of  unbroken  water, 
whatever  may  be  the  velocity  of  the  moving 
body  that  produces  it,  can  itself  move  only 
with  a  given  velocity  in  a  canal  of  a  given 
section,  which  is  proportional  to  the  depth  of 
the  canal,  and  is  such  that  if  the  section  of 
the  channel  were  rectangular,  the  wave's  rate 
of  motiou  would  be  just  equal  to  that  ac- 
quired by  a  heavy  body  in  falling  through  a 
height  equal  to  one-half  the  depth  of  the 
fluid.  Whilever,  then,  the  body  or  boat  moves 
with  a  velocity  less  than,  or  only  equal  to,  that 
of  the  wave  of  translation,  it  is  retarded  by 
the  latter ;  the  force  producing  motion  is,  in 
fact,  employed  inconstantly,  as  it  were  drag- 
ging the  boat  up  hill ;  but  no  sooner  has  such 
a  velocity  once  been  given  to  the  boat,  that 
it  outstrips  the  wave,  than  the  latter  ceases 
to  oppose  its  progress,  and,  on  the  contrary, 
rather  aids  iu  its  motion ;  hence  the  value 
and  peculiarity  of  fly-boats  with  which  all 
are  now  so  familiar.    But  the  amount  of  re- 
tardation produced  by  this  wave  of  transla- 
tion is  proportional  to  its  size,  which  again 
depends,  amongst  other  conditions,  upon  the 
magnitude  of  the  immersed  body  originating 
it  in  relation  to  that  of  the  canal. 

Again,  were  the  section  of  a  canal  rectan- 
gular, that  is,  were  its  depth  the  same  at  the 
edges  that  it  is  in  the  middle,  this  wave, 
however  large,  or  however  fast  it  moved, 
would  never  break  or  become  a  surge,  rolling 
along  and  injuring  the  banks ;  but  the  sec- 
tion being  of  most  canals  a  slope  to  each 
side,  the  wave  nt  the  edges  cannot  move  as 
fast  in  the  shallow  water  as  in  the  centre, 
and  thus  coutinually  breaks  or  topples  ever, 
and  the  destructive  effects  of  this  on  the 
banks  arc  easily  observable. 

Now  on  a  canal  of  40  or  45  feet  wide,  and 
7  or  8  feet  deep,  any  vessel  of  much  wider 
beam  or  greater  draught  of  water  thao  an  or- 
dinary fly-boat,  and  moving  at  a  considerable 
velocity,  is  inadmissible,  practically,  from 
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the  foregoing  reasons.  The  boat  must  not 
be  wider,  nor  can  she  have  a  greater  depth  in 
the  water,  and  hence  cannot  carry  a  greater 
harden  ;  and  as  a  boat  of  the  dimensions  of 
the  existing  fly-boats  is  fully  laden  with  her 
crew  and  passengers  alone,  there  remains  no 
room  for  introducing  steam  power  unless  we 
can  obtain  a  greater  buoyancy;  bat  the 
boat  may  be  longer,  provided  she  can  be 
enabled  to  pass  the  locks  ;  and  here  it  is  that 
the  invention  above  alluded  to  comes  to  our  ci .!. 

A  boat  has  been  built  of  120  feet  in  length, 
so  constructed  as  to  part  in  two  in  the  mid- 
dle of  her  length,  so  that  the  two  portions 
lying  parallel  to  each  other  are  passed 
through  a  lock  of  70  feet  in  length  at  once. 

The  separation  and  rejunction  of  the  halves 
of  the  boat  is  effected  by  a  peculiar  construe- 
tion  and  mechanism  of  great  simplicity,which 
is  such  that  whatever  be  the  difference  of 
draught  in  each  when  separate,  they  are 
brought  to  an  equal  immersion  when  rejoined, 
and  in  fact  become  one  rigid  and  firm  boat. 

The  separation  of  the  forward  and  after 
boats  and  their  rejunction  can  be  effected  in 
about  40  seconds  by  two  men.  The  forward 
portion  or  boat  is  devoted  exclusively  to  pas- 
sengers and  their  luggage  :  it  gives  ample 
accommodation  to  sixty  passengers,  with  an 
allowance  of  one  hundred  weight  of  luggage 
each  ;  and  the  boat  being  of  wider  beam  than 
any  fly-boat,  enables  the  cabins  to  be  made 
very  roomy  and  comfortable. 

The  after  portion  or  boat  is  dovoted  wholly 
to  the  machinery  for  propelling  the  whole 
boat  when  united.  This  consists  of  a  pair  of 
non-condensing  steam-engines,  of  30  horse 
power,  with  boiler  of  the  tubular  or  loco- 
motive construction,  designed  and  built  by 
Messrs.  John  and  Robert  Mallet  of  this  city, 
and  finished  in  a  very  superior  style.  The 
engines  and  boiler,  fitted  to  the  proper  height, 
weigh  under  five  tons,  and  are  yet  of  ample 
strength  to  transmit  their  power  to  the  pad- 
dle wheels,  which  are  a  modification  of  Mr. 
George  Rennie's  patent,  the  float-boards 
being  of  an  oval  form,  dipping  with  their 
points  foremost  into  the  water. 

The  boat  is  steered  by  a  wheel,  placed  on 
the  deck,  above  the  engine  room,  and  between 
the  paddle  wheels,  where  the  helmsman  has  a 
commanding  view  of  all  around  him.  The 
rudder  is  of  a  peculiar  construction,  placed 
beneath  the  keel  of  the  boat,  to  prevent  in- 
jury by  grounding  on  the  sloping  banks  of 
the  canal. 

Lengthened  and  careful  experiments  have 
been  made  with  this  steam  boat,  as  to  speed 
and  management,  &c,  on  the  six  mile  level 
of  the  Royal  Canal — running  measured  dist- 
ances. The  general  result  has  been,  that  with 
a  complement  of  fuel  (coke)  sufficient  for  her 
intended  voyage,  and  with  crew  and  ballast 
equivalent  to  her  load  of  passengers,  &c,  her 


speed  has  been  between  six  and  seven  British 
miles  per  hour.  She  has  also  been  tried  in  open 
water,  and  her  speed  has  been  found  to  reach 
as  high  as  nine  and-a-balf  to  ten  miles  per 
hour. 

The  distance  between  Killaloe  and  Lime- 
rick consists  of  about  seven  miles  of  canal 
and  five  of  river  navigation ;  hence  her  ave- 
rage speed  on  her  intended  station  will  be 
seven  British  miles  per  hour,  or  rather  more. 

At  six  miles  per  hour  she  produces  scarcely 
aDy  wave  of  translation,  and  no  surge  is  pro- 
duced  by  the  paddle-wheels  capable  of  injur- 
ing canal  banks.  Altogether,  the  total  amount 
of  commotion  in  the  water  of  the  Royal  Canal, 
which  is  the  same  size  as  that  at  Killaloe, 
viz.,  40  feet  wide,  and  about  6£  feet  deep,  is 
greatly  less  than  that  produced  by  a  common 
fly-bout ;  thus  demonstrating,  that  the  me- 
thods which  have  been  heretofore  adopted  in 
attempting  to  avoid  the  imaginary  evils 
dreaded  from  the  after-wave,  or  surge  of  side 
paddle-wheels,  by  requiring  a  great  breadth 
of  beam,  and  large  section  of  immersion,  have 
involved  the  insurmountable  evils  of  a  huge 
wave  of  translation,  and  a  resistance  to  rapid 
motion  increasing  faster  than  it  was  possible 
to  overcome  by  any  steam  power  the  boat 
could  carry. 

These  results  have  been  obtained  by  the 
narrow  beam  and  great  length  of  the  boat, 
and  by  the  extreme  lightness  of  the  boat  and 
engines  in  proportion  to  the  great  power ; 
all  former  attempts  to  apply  steam  power  on 
narrow  canals  having  been  made  with  twin 
boats,  or  single  boats  of  wide  beam,  the 
greatest  velocity  ever  attained  by  any  of 
which,  on  a  forty- foot  canal,  has  not  exceeded 
4  k  British  miles  per  hour,  and  attended  with 
a  destructive  surge.  The  facility  of  manage- 
ment of  this  boat  has  been  found  very  satis- 
factory in  the  various  trials  made,  particularly 
in  lockage,  where  the  power  being  in  the  boat, 
enables  check-ropes,  &c,  to  be  dispensed 
with,  and  most  of  the  labour  of  working  a 
passage  boat  avoided ;  by  reversing  the  en- 
gines, she  can  be  stopped  at  full  speed  in  her 
own  length. 

The  consumption  of  fuel  has  been  found  to 
be  114  lbs.  of  coke  per  hour,  including  that 
used  in  getting  up  steam,  and  allowing  10 
per  cent,  for  interest  of  capital  in  boat,  com- 
plete wear  and  tear,  repairs,  wages  of  crew, 
&c,  the  total  cost  of  transit  of  GO  passengers 
and  luggage,  per  mile,  is  ten  pence  and  a 
fraction,  without  any  injury  to  the  banks,  or 
wear  and  tear  upon  the  towing  paths. 

This  calculation  is  on  the  disadvantageous 
condition  of  the  boat  only  going  24  miles  per 
day,  or  one  voyage  ;  whereas,  if  she  was  em- 
ployed fully  for  12  hours,  the  cost  per  mile 
would  be  much  less,  as  the  wages,  interest, 
Sec,  would  all  remain  the  same. 

The  boat  is  at  present  receiving  her  cabin 
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furniture  and  fittings,  preparatory  to  assum- 
ing her  station  on  the  Shannon,  to  which 
she  will  shortly  proceed  by  way  of  the  Grand 
Canal. 


ABSTRACTS  OF  SPECIFICATIONS OF  BNGLISH 
PATENTS  RECENTLY  ENROLLED. 

*##  Patentees  wishing  for  more  full  ab- 
stracts of  their  Specifications  than  the  present 
regulations  of  the  Registration  Offices  will  ad. 
mit  of  our  giving,  are  requested  to  favour  us 
urith  the  loan  of  their  Specifications  for  that 
purpose. 

Alfred  Jeffery,  late  of  Prospect 
Place,  New  Hampton,  but  nqw of  Lloyd- 
street,  Pentonville,  Gentleman,  for  a 
new  method  of  defending  the  sheathing  of  ships, 
and  of  protecting  their  sides  and  bottoms. — 
Petty  Bag  Office,  October  29,  1841. 

A  solution  of  caoutchouc  is  made,  either 
in  naphtha,  or  spirits  of  turpentine,  with 
which  oakum  is  saturated,  and  after  the  su- 
perfluous solution  is  squeezed  out,  its  fibres 
are  separated  aud  dried,  when  it  is  to  be 
used  for  caulking  the  seams  of  vessels  in  the 
ordinary  way. 

A  mixture  is  made  by  dissolving  powdered 
asphalte,  or  lac,  in  the  naphtha-caoutchouc 
solution,  which  mixtures  are  called  No.  1. 

A  second  mixture  is  made  by  dissolving 
corrosive  sublimate  in  white  naphtha,  and 
combining  therewith  either  of  the  former 
mixtures. 

For  paying  the  seams,  or  coating  the  sheath- 
ing of  ships,  either  of  the  first  mixtures  may 
be  used,  or  for  the  latter  purpose,  either  of 
the  second  mixtures  may  be  employed,  being 
laid  on  hot  with  a  brush  in  successive  coats, 
one  being  dry  before  another  is  applied. 

The  claim  is,  To  the  method  herein  des- 
cribed, of  defending  the  sheathing  of  ships, 
and  of  protecting  their  sides  and  bottoms ; 
also  the  application  of  caoutchouc,  and  of  lac, 
for  that  purpose. 

We  have  seen  some  specimens  of  these 
processes,  which  looked  exceedingly  well,  but 
we  must  confess  that  the  method  pursued, 
appears  to  us  to  be  of  very  questionable 
utility. 

Miles  Berry,  of  Chancery-^ane, 
Patent  Agent,  for  certain  improvements  in 
machinery  or  apparatus  for  making  or  manu- 
facturing nails  and  brads.  (A  Communica- 
tion.)   Petty  Bag  OflSce,  November  4,  1841. 

The  improved  machinery  consists  of  two 
levers  turning  on  centres  one  above  the  other, 
connected  together  at  one  end  by  n  link,  the 
lowermost  being  attached  by  a  connecting- 
rod  to  a  crnnk,  which  gives  a  reciprocatiug 
motion  to  the  levers.  Two  tools  or  cutters 
are  attached  to  each  of  the  levers  in  angular 
positions,  so  that  by  the  reciprocating  motion 
of  the  levers  a  top  and  bottom  tool,  situated 


on  opposite  sides  of  the  centres,  will  meet 
and  cut  the  strip  of  metal  passed  between 
them,  into  nails  or  brads. 

The  claim  is,  1 .  To  the  improved  arrange- 
ment and  construction  of  machinery  for  cut- 
ting nails  and  brads,  consisting  of  two  oppo- 
site pairs  of  cutters,  having  a  reciprocating 
motion,  as  described. 

2.  To  shaping  the  cutting  dies  or  tools  of 
cut-nail  machines  in  such  a  manner  as  to  en- 
able  them  to  produce  nails  or  brads  having 
heads  formed  of  two  projections,  cut  from 
the  ends  or  points  of  the  two  adjoining  nails. 

In  illustration  of  claim  2,  the  reader  is 
referred  to  the  American  Patent  of  Walter 
Hunt,  of  New  York,  an  abstract  of  which, 
with  an  engraving,  was  given  at  page  336, 
vol.  xxxiv. 

Edward  Newton,  of  Leicester,  Manu- 
facturer, and  James  Archibald,  of  the 
same  place,  Machinist,  for  improvements 
in  producing  ornamental,  or  tambour  work,  in 
the  manufacture  of  glove}. — Enrolment  Office, 
November  4,  1841. 

These  improvements  consist  in  the  appli- 
cation of  machinery  to  the  production  of  or- 
namental or  tambour  work  on  the  backs  of 
gloves,  and  also  in  the  apparatus  for  holding 
the  cut-out  materials  for  making  gloves, 
whilst  they  are  undergoing  this  ornamenting 
process. 

The  machinery  employed  for  this  purpose, 
as  also  its  action,  is  of  too  intricate  a  charac- 
ter to  be  intelligibly  described  without  the 
aid  of  illustrative  engravings ;  nor  is  the  pro- 
cess one  of  such  general  interest  as  to  in- 
duce us  to  devote  much  space  to  its  explana- 
tion. 

Francis  John  Massey,  of  Chadwell- 
strekt,  Myddlktcn-square,  Watch  Ma- 
nufacturer, for  improvements  in  winding  up 
watches  and  other  time-keepers.  Enrolment 
Office,  November  4,  1841. 

These  improvements  consist  in  a  mode  of 
winding  up  repeating  watches  by  pushing  in 
the  pendant,  to  which  a  rack  is  connected, 
that  takes  into  a  ratchet-wheel  of  thirty 
teeth  on  the  square  arbor  of  the  going  barrel. 

Each  tooth  answers  to  a  quarter  of  an 
hour,  and  the  wheel  is  moved  round  four 
teeth  each  time  the  pendant  is  pushed  in; 
the  watch  being  wound  up  by  thirty  of  these 
motions.  After  the  pendant  has  been  pushed 
in,  it  is  returned  to  its  place,  the  rack  being 
kept  in  action  with  the  toothed  wheel  by  a 
circular  spring,  which  causes  the  quarters  to 
be  repeated  by  the  return  of  the  pendant. 

The  push  piece  of  the  pendaut,  (which  may 
be  either  round  or  square  sided,)  works  in  a 
socket  on  the  watch-case,  a  stop  on  its  inner 
end  preventing  it  from  being  separated  from 
the  watch. 

Moses  Poole,  of  Lincoln's  Inn,  Es- 
quire, for  improvements  in  the  manufacture 
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of  fabrics  by  felting.  (A  communication.)  En- 
rolment Office,  November  6,  1841. 

These  improvements  consist  in  conducting 
the  bat  over  the  surface  of  a  steam  chest 
covered  with  woollen  cloth  or  other  soft  sub- 
stance, between  two  endless  cloths  or  aprons  ; 
sod  acting  upon  the  bat  by  a  series  of  surface 
bars  and  plate,  also  covered,  and  so  arranged, 
that  each  succeeding  bar  moves  in  a  cross  or 
opposite  direction  to  the  preceding  one.  The 
result  of  this  action  is,  that  the  fibres  of  the 
bat  are  caused  to  unite,  interna  at,  and  become 
felted. 

Several  arrangements  of  machinery  are 
described  for  the  purpose :  the  claim  is  to 
the  mode  of  manufacturing  fabrics  by  felting, 
by  causing  the  bats  to  be  operated  upon  by 
bars  or  surfaces,  baving  curved  aud  alternat- 
ing motions,  as  described. 

John  Grafton,  of  Cambridge,  Civil 
Engineer,  for  an  improved  method  of  manu~ 
factoring  gas.  Enrolment  Office,  November 
4, 1841. 

A  double  retort  is  built  of  fire  bricks,  in 
the  form  of  an  oven,  divided  by  a  transverse 
partition  in  the  middle ;  beneath  each  retort 
there  is  a  furnace  fitted  with  doors,  &c,  in 
the  usual  manner.  The  whole  of  the  retort 
is  covered  by  an  arch,  which  the  patentee 
calls  "  a  heat-retaining  arch,''  furnished  with 
apertures  communicating  with  the  flue. 

Prom  the  retorts  the  gas  passes  to  what  is 
called  "  a  decomposer,"  also  provided  with  a 
heat-retaining  arch,  and  divided  into  four 
chambers  by  longitudinal  brick  partitions ; 
in  the  first  of  these  chambers  there  is  a  num- 
ber of  transverse  metal  divisions,  which  des- 
cend to  within  one-third  of  the  bottom ;  the 
other  chambers  are  filled  with  ignited  coke  cr 
charcoal.  On  entering  the  decomposer,  the 
K&9  passes  through  the  whole  of  the  cham- 
bers by  means  of  openings  at  either  end  bf 
the  partitions,  alternately ;  and  being  freed 
from  impurities  in  its  passage,  is  drawn 
through  the  exit  pipe  attached  to  the  last 
chamber  by  an  exhausting  apparatus.  In 
this  pipe  there  is  a  shield  of  fine  wire  gauze, 
to  prevent  accidents  from  the  ignition  of  the 
as  it  leaves  the  decomposer. 

The  claim  is,  1 .  To  the  manufacturing  of 
gas  in  double  retorts,  arranged  in  the  manner 
described.  2.  To  increasing  the  heat  of  such 
retorts  by  the  application  of  a  heat-retaining 
srch.  3.  To  passing  the  gas  through  a  de- 
composer, eitbei  detached  from,  or  combined 
with  the  retort.  4.  To  the  application  of  an 
exhausting  apparatus  to  the  decomposer,  to 
facilitate  or  compel  the  passage  of  the  gas 
through  it ;  together  with  the  wire-gauze 
guard,  interposed  in  the  pipe  between  the 
exhausting  apparatus  and  the  decomposer. 

Philemon  Augustine  Mori  ey,  of  Bir- 
mingham, Manufacturer,  fir  certain  im- 
provements in  the  manufacture  of  sugar  moulds, 


dish-covers,  and  other  articles  of  similar  manu- 
facture.—  Enrolment  Office,  November  6, 
1841. 

The  nature  of  these  improvements  are 
pretty  fully  developed  by  the  claims,  which 
are  as  follows. 

1.  To  an  apparatus  for  holding  the  plates 
of  metal  used  in  the  manufacturing  of  sugar- 
moulds,  while  the  edges  are  being  cut  into  a 
curve. 

2.  To  an  apparatus  or  machine  for  bend- 
ing the  suitably  formed  sheet  of  metal  into  a 
conical  form. 

3.  To  the  mode  of  manufacturing  dish- 
covers,  when  such  covers  are  made  of  tinned 
iron,  by  forming  them  of  two  pieces  or  halves, 
joined  together  by  a  seam  or  joint  in  a  verti- 
cal plane. 

4.  To  the  mode  of  manufacturing  dish- 
covers  of  German  silver,  or  copper,  or  an 
alloy  of  copper  or  xinc,  by  forming  each  cover 
from  one  piece  or  sheet  of  metal,  by  stamp- 
ing or  pressing,  in  combination  with  the  an- 
nealing process. 

5.  To  the  mode  of  manufacturing  dish- 
covers  by  joining  several  pieces  of  metal,  or 
alloys  of  metal  together,  so  as  to  produce  a 
fluted  dish-cover,  the  joinings  being  in  verti- 
cal planes,  as  described. 

Henry  Pinkus,  or  36,  Maddox- 
8TRBBT,  Regent-street,  Gentleman, 

for  an  improved  method  or  methods  of  apply- 
ing electrical  currents,  or  electricity >,  either 

frictional,  atmospheric,  voltaic,  or  electro- 
magnetic.—  Rolls  Chapel  Office,  November 
14,  1841. 

On  the  internal  and  external  sides  of  a 
vessel  are  constructed  electrical  troughs  or 
cells,  in  the  following  manner.  On  the  ex- 
ternal side  of  the  ship  is  laid  a  surface  of 
pitched  or  resined  felt,  and  upon  that  a  sur- 
face of  copper,  or  other  suitable  metal ;  the 
cells  are  formed  by  a  series  of  metal  bars,  or 
oak  slabs.  If  of  metal,  they  are  to  be  2 
inches  wide,  ^-inch  thick,  and  to  be  sheathed 
with  f-inch  oak  j  if  of  oak  alone,  3  inches 
wide,  by  2  inches  thick.  These,  being  the 
first  series,  are  placed  about  1  foot  apart,  in 
vertical  parallel  lines  from  stem  to  stern  of 
the  vessel,  and  from  near  the  keelson,  up  to 
the  water  line,  or  above  it,  and  bolted  to  the 
sides.  The  bars  must  be  notched,  so  as  to 
allow  the  water  to  pass  from  one  cell  to  an- 
other. Or,  a  series  of  short  lengths  of  wood 
of  the  same  dimensions  must  be  laid  in  hori- 
zontal lines  parallel  with  each  other,  from 
near  the  keelson,  upwards,  so  as  to  form 
square  cells  1  foot  apart,  and  uotched  ;  over 
these  square  cells  is  laid  a  surface  of  zinc, 
one  surface  of  which,  with  the  copper,  forms 
oue  cell.  Over  the  whole  surface  of  the  zinc 
is  laid  and  attached  a  similar  series  of  parallels, 
and  over  them  another  surface  of  copper. 
Thus  are  formed  two  series  of  cells,  having 
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zinc  and  copper  surfaces  in  opposition.  And 
•o  other  additional  cells  may  be  formed ;  or 
the  cells  may  be  so  arranged,  as  that  each 
independent  cell  shall  present  two  zinc,  and 
two  copper  surfaces  in  electric  opposition. 
Over  the  outside  surface  must  be  placed  a 
surface  of  resined  felt,  so  as  to  insulate  the 
final  metal  surface,  and  on  this  may  be  put 
suitable  sheathing. 

From  the  inner  side  of  the  vessel  there 
must  be  a  vertical  channel  near  the  stem, 
communicating  with  all  the  cells  for  the  in- 
gress of  fluid  from  the  supply  pumps,  and 
also  one  near  the  stern,  but  opening  outside 
the  ship,  for  the  discharge  of  fluid.  The 
vertical  edges  of  the  copper  and  sine  surfaces 
for  each  general  cell  must  be  united  and 
joined  to  a  good  metallic  conductor  on  the 
inside  of  the  vessel.  Tbe  surfaces  of  the 
cells  on  the  inside  are  to  be  in  like  manner 
united,  and  joined  to  conductors.  Between 
the  decks  of  the  vessel  may  be  placed  electri- 
cal troughs  or  tanks,  with  cells  arranged  in 
the  common  way,  but  these  must  have  lids, 
and  be  hermetically  sealed,  and  have  vent* 
pipes  for  the  escape  of  gas ;  they  must  also 
be  supplied  with  dip-pipes  inserted  one-third 
of  the  depth  of  the  trough,  the  metallic  sur- 
faces being  united,  and  joined  to  metallic 
conductors,  as  before  directed.  These  troughs 
are  auxiliary,  and  may  be  used  with  varied 
electrical  solutions,  so  ns  to  combine  different 
electrical  elements. 

Within  the  vessel  is  to  be  erected  "  an  elec- 
tro-magnetic engine  of  contact' 'with  a  flexible 
armature,  or  keeper,  to  the  magnets  of  which 
the  before- named  conductors  are  attached. 

The  motive  power  of  this  engine  may  be 
applied  to  paddle-wheels  of  the  ordinary  form, 
or  to  screw  or  other  submarine  propellers. 

In  order  to  put  the  foregoing  arrangement 
into  action,  the  troughs  and  cells  are  charged, 
tbe  latter  with  sea- water,  and  the  troughs 
either  with  the  same  or  other  suitable  solu- 
tion ;  tbe  metallic  circuit  being  properly  ar- 
ranged, electric  fluid  passes  by  the  main  con- 
ductors to  the  electro-magnetic  engine,  and 
puts  it  in  actio o,  thereby  driving  the  paddle- 
wheels  or  other  propelling  agents. 

The  patentee  then  describes  some  improve- 
ments in  working  the  electro- magnetic  en- 
gine, (already  described  in  a  former  patent, 
dated  Sept.  24,  1840,  and  noticed  at  p.  300 
of  our  last  volume,)  when  applied  to  loco- 
motive travelling,  or  to  canal  navigation ; 
and  also  certain  improvements  in  applying 
electro-magnetic  circuits  for  the  purpose  of 
scaling  and  unsealing  the  pneumatic  valve 
therein  described.  So  far,  well ;  or,  at  least, 
so  far  is  the  subject  matter  in  accordance  with 
the  title  of  the  patent ;  but  to  this  the  patentee 
has  appended  a  scheme  for  propelling  ships, 


having  as  little  to  do  with  "the  application 
of  electrical  currents,"  as  it  has  with  the 
motion  of  any  of  the  planetary  bodies  in  their 
respective  orbits. 

A  pair  of  marine  steam-engines  are  pieced 
i  n  connection  with  the  paddle-shaft ;  but  is- 
stead  of  steam  being  the  motive  power,  co ti- 
de nsed  air  is  employed,  to  obtain  which  the 
patentee  has  hit  upon  the  following  cos- 
trivance.  Behind  the  engines  is  placed  a 
supply  engine,  consisting  of  two  piston  cylin- 
ders placed  lengthwise  of  the  vessel,  and  fitted 
with  clack  valves,  as  blast  cylinders,  for  com- 
pressing or  rarefying  air;  or  arranged  for 
forcing  water  or  other  fluids.  These  pistons, 
by  means  of  cross-heads,  side-rods,  &c,  are 
connected  to  an  overhead  beam  ;  to  the  main 
axis  of  this  beam,  which  passes  through  both 
sides  of  the  vessel,  and  works  in  stuffing- 
boxes,  is  attached  one  end  of  a  long  lever,  at 
the  other  end  of  which  are  fixed  hermetically 
sealed  air-tight  floats  of  large  dimension?. 
The  float  levers  work  up  and  down  within 
curved  guides  attached  to  the  sides  of  the 
vessel,  having  buffer  springs  at  their  extre- 
mities. At  the  stern  of  the  vessel,  a  large 
float  of  a  circular  or  elliptical  form  is  con- 
nected with  a  similar  arrangement  of  levers 
working  other  "  supply  engines.' 

The  rise  and  fall  of  the  waves  of  the  sea 
and  the  consequent  motion  of  the  vessel 
will,  it  is  said,  combine  to  give  motion  to  the 
floats  and  levers,  which,  by  means  of  the 
supply  engines,  will  force  or  compress  the  air 
into  reservoirs  to  the  extent  of  one  or  several 
atmospheres,  which,  being  admitted  to  tbe 
steam-engine  cylinders,  will  put  them  in  ac- 
tion, and  give  motion  to  the  paddle-wheels  or 
other  propellers. 


NOTES  AND  NOTICES. 

Tiie  Sljfx  Sleam  Frigate. — The  accident  which 
lately  happened  to  the  machinery  of  this  vessel  has 
been  promptly  rectified.  A  new  connecting-rod 
came  down  from  Loudon  on  Thursday,  and  wss 
adjusted  to  its  place.  On  Saturday  last  tbe 
Styx  left  Portsmouth  harbour,  at  the  commence- 
ment of  the  flood  tide,  and  made  a  trial  voyage 
round  the  Isle  of  Wight,  performing  the  distance 
in  six  hours,  against  tide  nearly  the  whole  way. 
The  engine  was  found  to  be  in  excellent  order,  and 
acted  most  beautifully,  making  from  18  to  19  rero- 
lutions  per  minute,  with  a  superabundance  of  steam 
blowing  off,  enough  for  three  or  four  more  revolu- 
tions per  minute.  Mr.  Taplin,  the  Government 
engineer,  attended  the  trial,  and  expressed  himself 
highly  satisfied  with  the  result.  The  speed,  by  lot, 
was  ascertained  to  be  full  ten  knots — that  is,  nearly 
11$  statute  miles  per  hour — a  very  excellent  speed, 
when  it  is  considered  that  this  vessel  is  of  I, If* 
tons  burden,  and  drawing  14  feet  7  inches  of  water 
at  the  time,  and  having  engines  of  only  280-borse 
power.— Hampshire  Telegraph,  Nov.  13. 

Erratum.— Page  371,  column  1,  fifth  line  from 
the  bottom  for  "  tiles"— read  "soles." 
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DESCRIPTION  OF  A  MERCURIAL  SAFETY-VALVE,  INVENTED  BY  MR.  OCTAV1CS 
WILLIAMS,  FOR  WHICH  THE  FIRST  BRONZE  MEDAL  OF  THE  ROYAL  POLY- 
TECHNIC SOCIETY  OF  CORNWALL  WAS  AWARDED  AT  THE  ANNUAL  MEETING  OF 
1841.     BY  THE  INVENTOR. 

A  column  of  mercury  is  made  use  of, 
the  height  of  which  will  be  in  accord- 
ance with  the  pressure  of  steam  re- 
quired for  any  engine ;  that  shown  in 
the  drawing  will  serve  for  a  pressure 
of  about  thirty-six  pounds  to  the 
square  inch.    What  I  consider  an  im- 

f movement,  is  the  application  of  a  co- 
umn  of  mercury  to  a  float  communi- 
cating with  the  safety  valve,  the  buoy- 
ancy of  which  float  will  ensure  the 
opening  of  the  valve,when  the  steam  has 
attained  as  great  a  pressure  as  is  con- 
sistent with  safety,  thereby  preventing 
the  recurrence  of  those  accidents  which 
are  supposed  to  have  originated  from 
the  adhesion  of  the  valve  to  its  seat. 

When  the  mercury  has  reached  the 
top  part  of  the  cylindrical  vessel  con- 
taining the  float,  (supposing  the  valve 
not  to  have  previously  yielded)  it  will 
tend  to  lift  thefloat,withaforce  equal  to 
23  pounds,  or  about  200  pounds  imme- 
diately over  the  valve,  by  the  aid  of  the 
lever,  and  that  cannot  fail  to  lift  it 

But  should  it  then  from  some  unseen 
obstacle  refuse  to  yield,  the  mercury 
will  be  blown  into  the  outer  cylindrical 
vessel,  giving  vent  to  the  steam,  which 
will  escape  by  small  holes  in  the  cover 
or  hood,  (which  is  used  for  the  protec- 
tion of  the  mercury  from  dust,  &c,  and 
to  prevent  its  being  wasted).  After  the 
pressure  of  the  steam  is  somewhat  di- 
minished, the  valve  may  be  shut  and 
the  cock  opened,  the  mercury  will  then 
descend  through  the  pipe  to  its  former 
place ;  and  the  valve  may  then  again 
be  opened. 

I  have  said  the  mercury  will  fall 
again  as  the  valve  is  shut,  on  the  sup- 
position that  the  remaining  steam  will 
condense  on  the  supply  being  cut  off : 
if  this  is  not  found  to  be  the  case,  a 
small  cock  must  be  added  to  the  mer- 
cury box  to  allow  of  its  escape. 

A  small  quantity  of  mercury  will  be 
found  sufficient  for  such  an  apparatus. 


A  column  one  quarter,  or  three-eighths 
of  an  inch  in  diameter  will  be  found  as 
efficient  as  a  larger  one  ;  also  the  cylin- 
drical vessel  which  contains  the  float 
need  not  exceed  the  float  in  diameter 
more  than  three-sixteenths  of  an  inch, 
the  tendency  of  the  float  to  rise,  when 
encircled  by  that  portion  of  mercury,  of 
course  being  the  same  as  if  it  were  sur- 
rounded by  a  larger  quantity. 

Explanation  of  fig.  1. 

a,  part  of  the  boiler,  enclosed  by 
brick-work,  &c. 

6,  manhole,  on  which  stands  a  com- 
mon safety  valve. 

c,  cast-iron  box,  containing  the  mer- 
cury which  is  acted  on  by  the  steam 
from  the  boiler,  admitted  by  the  small 
valve  d,  and  forced  up  a  wrought  iron- 
pipe  e,  of  small  bore,  (which  is  en- 
closed and  supported  by  the  cast-iron 
pillar  /,)  then  through  the  holes  g,  to 
act  on  the  lower  surface  of  the  float  A, 
contained  in  the  cylinder  t,  which  ex- 
ceeds the  float  in  diameter  by  about  one- 
quarter  of  an  inch.  This  float  is  coun- 
terpoised by  the  weight  k,  and  acts  by 
the  intermediate  levers  on  the  safety- 
valve,  which  it  lifts  when  the  steam 
has  attained  a  pressure  corresponding 
with  the  height  of  the  wrought-iron 
pipe.  If  the  valve  should  not  yield  to 
the  united  forces  of  the  steam  under  the 
valve,  and  of  the  mercury  under  the 
float,  the  mercury,  on  the  steam  rising 
still  higher,  will  be  blown  through  the 
wrought-iron  pipe  e,  against  the  part  I, 
and  thrown  into  m,  where  it  may  be 
allowed  to  remain  until  the  steam  has 
somewhat  decreased  in  pressure ;  it 
may  then  by  opening  the  cock  n,  and 
shutting  the  valve  d,  fall  into  the  cast- 
iron  box  as  before.  When  the  mercury 
is  blown  out,  the  steam  issuing  from 
the  pipe  and  escaping  by  small  holes 
in  the  cover  p,  will  make  sufficient 
noise  to  alarm  the  engine-man. 


PREVENTION  OF  RAILWAY  ACCIDENTS. 

Sir, — The  late  lamentable  loss  of  life  be  adopted,  whereby  the  recurrence  of 
on  the  Grand  Junction  Railway,  renders  similar  accidents  maybe  prevented.  In 
it  very  desirable  that  some  plan  should     furtherance  of  this  object,  allow  me  to 
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suggest,  through  the  medium  of  your 
widely-circulated  Journal,  whether  a 
screen  or  fender  of  sheet  iron,  or  strong 
open  wire-work  might  not  be  attached 
to  the  foot-boards  and  sides  of  railway 
carriages  extending  to  the  front  of  the 
buffers  and  to  the  level  of  the  rails,  so 
as  to  effectually  partition  off  the  wheels 
from  contact  with  outward  objects. 
These  fenders,  or  screens,  mi"ht  be 
made  portable  if  desired,  and  the  best 
mode  of  attaching,  and  detaching  them 
would  readily  suggest  itself  to  any  per- 
son conversant  with  the  manner  of  af- 
fixing the  usual  wheel  guards  to  private 
carriages.  Had  -such  guards  been  in 
general  use  there  is  little  doubt  that 
the  valuable  lives  lately  lost  by  being 
run  over  on  the  Grand  Junction  Line, 
would  have  been  spared,  with  many 
others  which  will  readily  occur  to  the 
recollection  of  those  of  your  readers  at 
all  acquainted  with  the  chapter  of  ac- 
cidents arising  from  rail  way  locomotion. 
1  am,  Sir, 
Your  very  obedient  servant, 

The  Black  Diamond. 

Kilburnc,  near  Derby,  November  11,  1  ail. 


MR.  PRATER'S  ESSAY  ON  THE  INHERENT 
ACTIVITY  OF  THE  ATOMS  OF  MATTER 
—REPLY  BY  MR.  PRATER  TO  MR.  WIO- 
NEY,  PRINCIPALLY  IN  REFERENCE  TO 
THE  CAUSE  OF  THE  EVAPORATION  OF 
FLUIDS  IN  VACUO. 

Sir, — I  beg  to  enclose  a  communication  for 
your  Journal.  I  think  any  one  who  reads  it  will 
be  convinced  that  I  have  not  shrunk  from  a  full 
investigation  of  the  point  that  may  seem  to  go 
most  against  my  theory  as  regards  fluids ;  and 
that  I  have  even  supported  Mr.Wigney's  theory 
by  quoting  Sir  J.  Leslie's  Experiment,  when 
1  might  quietly  have  passed  this  over,  and  left 
Mr.  Wigney's  theory  to  remain  a  mere  theory, 
for,  as  far  as  I  see,  he  himself  has  adduced  no 
experiment  in  its  support.  I  have  to  thank 
hitn,  however,  for  leading  me  into  still  deeper 
reflection  on  the  subject ;  as  my  aim  iu  writ- 
fog  the  Essay  in  question  was  not  merely  to 
satisfy  superficial  readers,  but  to  give  to  the 
*orld  something  that  might  aspire  to  a  per- 
manent place  in  the  Annals  of  Philosophy. 
Whether  I  have  succeeded  or  not,  is  not  for 
me  to  decide;  but  I  shall  content  myself  with 


the  hope,  that  in  the  discussion  I  have  en- 
deavoured to  prove  that  I  consider  his  the 
preferable  mode  of  warfare  in  science,  who, 
by  comprehensive  views  of  a  subject,  aims 
rather  at  bringing  to  light  the  truth,  than  in 
putting  in  the  most  attractive  form  his  own 
peculiar  views. 

I  am,  Sir,  yours  very  obediently, 

H.  Pratkr. 

Sir, — In  your  Number  just  published, 
(No.  952,)  I  see  Mr.  Wigney  is  dissatis- 
fied with  the  note  to  my  Essay  on  Inhe- 
rent  Activity,  on  the  ground  that  I  have 
not  done  him  justice.  Now,  in  order  to 
show  that  I  have  done  him  justice,  I 
shall  quote  his  own  exact  words  ;  other- 
wise, in  a  controversy  like  the  present, 
in  the  void,  as  it  were,  between  physical 
and  metaphysical  science,  it  is  ten  to 
one  that  he  puts  a  wrong  construction 
on  my  words,  which,  as  Locke  says,  are 
often  the  cause  of  people  not  under- 
standing one  another.  But,  before 
commencing  my  quotations,  I  must  beg 
to  say,  that  as  Mr.  Wigney's  first  cri- 
tique on  my  Essay,  in  which  I  said  no- 
thing of  his  opinions,  (being  unacquaint- 
ed with  them,)  was  in  an  unnecessarily 
caustic  tone,  so  I  find  his  last  to  be  stiu 
more  so,  and  but  for  his  play  upon 
words  at  the  commencement  of  his  let- 
ter, coupled  with  a  passage  which  I 
shall  soon  quote,  towards  the  middle, 
which  makes  me  really  think  he  con- 
siders I  have  not  done  justice  to  his 
theories,  (for,  as  I  before  said,  I  see  not 
a  single  one  supported  by  experiment,) 
I  should  have  said  nothing  more  on  this 
subject  in  reply  to  him,  or  have  inquired 
his  meaning  as  to  my  conduct  in  the  dis- 
cussion being  "  more  ingenious  than  in- 
genuous," as  he  terms  it.  As,  however, 
that  Essay  cost  me  a  great  deal  of  thought, 
and  a  considerable  number  of  experi- 
ments, in  the  following  observations  I 
shall  endeavour  to  steer  as  clear  of  per- 
sonality as  I  can,  with  one  who  has 
commenced  it,  and  labour  only  for  the 
establishment  of  what  I  still  conceive 
to  be  a  truth  in  physics,  supported  by 
experiments. 

The  passage  which  I  have  already- 
promised  to  quote  is  the  following  : — 

"  What  I  conceive  I  have  just  reasou  to 
complain  of  iu  Mr.  Prater's  note  is,  that  he 
has  endeavoured  to  make  it  appear  as  if  I 
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had  ex  pressed  an  opinion  that  the  addition 
of  heat  to  matter  is  always  the  cause  of  its 
notion  ;  and  by  withholding  much  of  what  I 
did  state,  has  left  the  inference  to  he  drawn 
that  I  conceived  the  impartatioo  of  beat  alone 
was  the  cause  of  the  motion  of  matter." 

Now  although  this  paragraph  seems 
rather  obscure,  yet  I  conceive  it  to  mean 
that  I  have  done  injustice  to  Mr.  Wig- 
ney's  views  by  an  act  of  omission,  "  by 
withholding  much  of  what  he  did  state." 
Now  I  must  beg  to  say,  I  wrote  the 
Note  to  myEssay  at  Geneva,  merely  from 
memory  of  what  Mr.  Wigney  had  ob- 
jected to  in  my  Essay,  and  consequently 
without  consulting  "his  writings  on  the 
subject.  However,  since  my  return  to 
England,  I  have  looked  over  other  let- 
ters in  your  magazine  by  Mr.  Wigney  on 
the  same  subject,  and  also  others  in  re- 
ply to  an  anonymous  correspondent, 
("  A.  Y.")  and  I  now  shall  confess  that 
these  letters  have  appeared  to  me  very 
unsatisfactory  and  almost  unintelligible, 
being  filled  with  metaphysics  and  gra- 
tuitous suppositions,  tchere  experiments 
were  possible.  As  Byron,  however, 
"  had  no  genius  for  friendship,"  so  I  may 
have  little  for  understanding  Mr.  Wig- 
ney's  abstruse  speculations,  ("iVon  om- 
nia possumus  omnest")  and  1  therefore 
leave  them  to  the  judgment  of  the  pub- 
lic. So  much  for  showing  there  may 
be  some  excuse  for  my  not  having  al- 
luded to  these  letters  in  my  Note  to 
my  Essay.  I  therefore  assert,  that  in 
that  Note  I  did  not  intentionally  omit 
any  of  Mr.  Wigney 's  opinions  that  might 
seem  to  go  against  me;  and  I  assert 
further,  that  after  having  looked  more 
into  those  opinions  since  my  return  to 
England,  I  have  nothing  more  to  say 
on  them,  or  any  alteration  to  make  to 
my  Note,  already  among  the  pages  of 
your  really  practical  journal. 

Let  us  now  get  to  the  other  meaning 
in  the  above  quotation.  Mr.  Wigney 
also  means  to  assert  that  he  admits  that 
heat  is  not  the  sole  cause  of  motion  in 
matter.  Now  all  I  can  say  is,  that  if 
Mr.  Wigney  can  show  that  I  have  direct- 
ly stated,  or  by  silence,  ("  omission,")  at- 
tempted to  make  your  readers  believe 
this,  I  confess  I  have  been  in  error,  and 
now  confess  such  error.  But  this  cen- 
sure, on  his  part,  seems  to  me  to  have  no- 
thing to  do  with  the  points  of  discussion. 
What  cause,  I  will  ask,  has  Mr.  Wig- 
ney assigned  for  the  diffusive  power 


of  gases?  As  far  as  I  can  under- 
stand him,  not  their  latent  heat,  as  I 
ventured  to  conceive  possible  in  my 
Note,  but  an  actual  impart  at  ion  of 
heat,*  and  the  same  for  the  motion  of 
water  in  the  void,  and  the  motions  of 
powders,  &c,  discovered  by  Mr.  Brown. 
Let  us  grant  then,  that  Mr.  Wigney 
allows  that  there  are  other  causes  of 
motion  than  heat,  as  all  mankind  do, 
(for  who  doubts  that  electricity  is  also 
a  cause  of  motion  ?)  and  what'does  his 
argument  gain?  Nothing  that  I  can 
see ;  and  for  what  reason  ?  Because, 
as  far  as  I  understand  him,  lie  has  not 
assigned  any  of  these  causes  to  explain 
the  facts  pointed  out  in  my  Essay.  He 
has  not,  as  far  as  I  understand  him, 
ever  attributed  them  to  the  latent  heat 
of  matter,  but  to  the  diffusion  of  heat, 
or  some  term  that  made  me  conceive 
he  meant  the  importation  of  heat.  If 
he  can  show  that  he  meant  by  diffusion 
of  heat,  latent  heat,  then  1  shall  say 
that  he  has  anticipated  me  in  the  re- 
marks contained  in  my  Note  to  my 
Essay.  I  do  not  believe,  however,  that 
he  can  prove  this.f  But  let  us  con- 
ceive, even,  that  he  can,  does  my  Essay 
fall  to  the  ground  ?  1  conceive  not  at 
all,  as  to  its  main  object,  viz.,  the  real 
cause  of  the  motion  of  gases  in  contact. 
As  they  move,  dill  use,  without  being 
heated,  and  as  water  rises  in  the  void, 
&c,  motion  is  still  an  essential  proper* 
ty  of  matter  in  minute  state  of  division, 
or  when  freed  from  the  power  of  cohe- 
sion :  in  masses  I  allow  its  inertia.  The 
Note  to  my  Essay  is  as  purely  metaphy- 
sical, as  Mr.  Wigney 's  writings;  it  only 

*  In  order  to  do  justice,  I  have  again  turned  to 
his  letter  on  this  subject,  (Mech.  Mag.,  October, 
1810,)  before  printing  this  communication.  At  p 
406,  he  says  on  this  subject,  *'  1  (Mr.  Wigney)  en- 
deavoured to  account  for  the  amalgamati  on  on  the 
principle  of  affinity  subsisting."  T  o  pass  over  the 
impropriety  of  using  the  word  amalgamation  here— 
never  applied,  except  to  the  combinations  of  mer- 
cury—it here  appears  that  he  attributes  the  diffusion 
to  "  affinity ;"  but  chemists  do  not  admit  any  affinit* 
in  the  case.  Further  on,  in  the  same  place,  be  sayi, 
"  i  am  decidedly  of  opinion  that  heat  is  an  aocw- 
sory  cause,"  &c,  &c,  not  giving  the  least  idea  M 
believe  he  meant  latent  heat,  which  he  probably 
did  not. 

t  Should  Mr.  Wigney  think  fit  to  make  the  at- 
tempt, I  beg  to  state,  as  far  as  I  am  concerned,  thai 
I  should  never  admit  he  had  proved  his  point, 
unless  he  quoted  from  some  of  his  own  preTiou* 
writings  to  show  that  by  diffusion  of  heat,  he  al- 
ways meant  latent  heat.  Quotations  would  in  this 
case  be  necessary,  a  plan  the  reader  will  see  I  ban 
adopted  myself  to  establish  my  claims,  both  in  the 
Note  to  the  Essay,  and  also  in  the  Essay  itself. 
— quotations  and  experiments— in  short,  jactu 
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asserts  what  seems  to  me  a  probability, 
that  latent  heat  is  the  cause  of  the  mo- 
tion in  question.  But  it  may  be  that 
electricity,  modified  by  latent  heat,  is  the 
cause  of  inherent  activity.  Here,  all 
we  can  attain  to  seems  probability,  and 
therefore,  if  Mr.  Wigney  thinks  he  was 
the  first  to  start  this  opinion,  I  am  wil- 
ling to  yield  the  point,  contenting  my- 
self with  what  I  consider  the  most  im- 
portant and  original  view  on  this  sub- 
ject, viz.,  that  water  evaporates  in  vacuo, 
and  gases  move  througn  each  other,  in 
consequence  of  the  general  law  that 
matter,  in  a  minute  state  of  division, 
unrestrained  by  cohesion,  has  inherent 
activity  as  an  essential  property  of  its 
existence.  And  I  maintain  that  there 
is  nothing  at  all  inconsistent  with  this 
view  expressed  in  my  Essay,  and  the 
one  in  the  Note  to  it,  viz.,  that  latent 
heat  may  possibly  be  the  cause  of  this 
inherent  activity.  Mr.  Wigney,  indeed, 
says  he  sees  some ;  I  do  not.  The 
Essay  is  on  the  cause  of  motion,  and 
is  practical ; — the  Note  is  on  the  cause 
of  this  cause,  (so  to  speak,)  and  being 
an  attempt  to  ascend  a  scale  higher  in 
causation,  goes  into  metaphysics,  and  is 
purely  theoretical,  and  put  forward  by 
me  as  a  probability  only. 

During  my  stay  abroad  I  looked  at- 
tentively at  all  the  more  recent  dis- 
coveries and  experiments  made  on  the 
Continent  in  reference  to  my  Essay, 
and  found  a  paper  in  the  Annales  de 
Chimie,  by  M.  Gay  Lussac,  on  drivingoff 
the  carbonic  acid  from  chalk  by  heat, 
which  appears  to  me  to  con  firm  the  views 
taken  in  the  Essay.*  This  eminent 
chemist  states  from  direct  experiment, 
in  reference  to  the  reason  why  you  can 
so  much  more  easily  drive  off  the  car- 
bonic acid  from  chalk  (turn  this  into 
lime)  when  the  chalk  has  been  pre- 
viously moistened,  that  a  current  of  air 
has  an  equally  good  effect,  and  conse- 


•  I  may  also  here  state,  that  I  saw  an  abstract 
from  a  paper  in  the  Blbliotheque  Universrlle,  in 
which  it  was  affirmed,  that  a  German  chemist  had 
lately  repeated  Mr.  Brown's  experiment  of  the 
powders,  enclosing  the  mixture  between  a  concave 
and  flat  piece  of  glass  well  ground,  so  as  to  prevent 
all  evaporation,  currents  of  air,  tc,  and  yet  the 
molecules  of  the  powders  moved  as  usual.  A  re- 
futation this  of  Tiedemann's  opinion,  that  the  mo- 
tions probably  arose  from  the  causes  just  named. 
(See  his  Physiology,  where  he  admits  the  reality  of 
the  motions,  and  that  they  took  place  when  the 
water  was  covered  with  oil,  as  in  Sir  D.  Brewster's 
experiments.)  It  is  right,  however,  to  say,  that 
Tiedeinann  merely  gives  it  as  an  opinion. 


qnently,  he  thinks  that  moisture,  like  a 
current  of  air,  may  act  by  tending  to 
form  a  vacuum;  thereby  admitting, 
that  a  void  has  the  power  even  of  as- 
sisting heat  in  decomposing  matter — 
i.  e.,  in  bringing  its  latent  power  of 
"  inherent  activity"  into  play.*  Now 
a  void  should  have  this  effect  in  all 
cases,  if  I  have  taken  the  proper 
view  of  the  subject.  If  Mr.  Wignev 
will  institute  any  experiments  which 
show  that  a  void  in  many  cases  has  not 
this  power,  then  I  shall  feel  bound 
either  to  give  up  my  theory,  or  to  ex- 
plain such  experiments  on  other  prin- 
ciples. And  here  I  may  observe,  that 
sometimes  other  principles  seem  ade- 
quate to  remove  apparent  objections 
to  the  theory,  as  in  the  following: — 

Sir  J.  Hall  discovered  that  you  may 
fuse  chalk,  if  it  be  surrounded  with  an 
atmosphere  of  carbonic  acid  gas.  The 
carbonic  acid  gas,  in  this  case,  then,  is 
not  driven  off — lime  cannot  be  made  in 
such  circumstances — because  it  is  a  pro- 
perty of  chalk  to  fuse;  and  thus,  in  all 
probability  to  have  its  affinity  for  carbo- 
nic acid  gas  increased,  in  such  circum- 
stances. If  the  chalk  had  not  fused 
when  surrounded  with  an  atmosphere 
of  carbonic  acid  gas,t  this  might  have 
been,  to  a  trifling  degree,  against  my 
theory,  but  not  10  a  great  extent,  be- 
cause so  much  heal  is  employed.  The 
experiments  by  which  the  theory  of 
inherent  activity  would  be  upset,  must 
be  made  at  low  temperatures;  in  f<horr, 
by  the  air-pump  void.  And  this  re- 
mark brings  me  to  the  paper  (Afcc. 
Mag.  No.  J)05)  of  your  correspondent 
"  A.  Y.,"  in  reply  to  Mr.  Wigney, where 
an  experiment  is  rela:ed,  and  conse- 
quently something  tangible  is  put  be- 
fore us.    This  ingenious,  and  to  me 


*  Annate*  de  Chimie,  tome  63.  It  is  here  suffi- 
cient for  my  purpose,  that  M.  Gay  Lussac  should 
admit,  as  he  docs  in  his  paper,  that  any  cause  tend- 
ing to  produce  a  void,  favours  the  escape  of  the  gas : 
but  it  seems  not  improbable  that  moisture  may  act 
as  it  does  w  hen  common  salt  rises  by  evaporation 
with  sea  water,  (see  LiebigV  Organic  Chemistry,) 
viz.,  by  the  physical  force  of  the  vapour  drawing  it 
up.  I  put  this,  however,  merely  as  a  conjecture; 
for  Gay  Lussac's  explanation  may  be  the  correct 
one. 

t  I  believe  it  is  generally  supposed  that  an  in- 
tense heat  is  required  to  fuse  chalk  even  in  this 
way.  This,  however,  is  an  error.  About  two  years 
ago,  I  fused  chalk  at  a  heat  certainly  below  white- 
ness, by  putting  pieces  of  wood,  or  charcoal,  in 
nitrate  of  potass,  and  covering  the  mixture  over  by 
chalk  tightly  pressed  down.  An  experiment  I  have 
not  had  time  to  publish  hitherto  in  detail. 
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more  intelligible  writer,  seems  to  have 
found,  that  when  a  thermometer,  cooled 
below  the  temperature  of  the  surround- 
ing air,  is  put  into  an  exhausted  re- 
ceiver,* that  the  mercury  "  rises  to 
the  same  point,  and  is  subject  to  the 
same  fluctuations  as  take  place  in  the 
external  air."  (p.  553.)  Now  to  ap- 
ply this  fact  to  the  evaporation  of 
water  in  vacuo—the  point  on  which,  in 
my  Essay,  I  have  been  obliged  to  insist 
the  most  as  regards  inherent  activity 
in  fluids  (confessed  to  be  far  less  than  in 
gases).  This  experiment  shows  that 
no  sensible  heat  is  imparted  to  water 
when  it  evaporates  in  vacuo.  Hence 
the  cause  of  its  motion  is  not  so  much  the 
impartation  or  diffusion  of  heat,  as  Mr. 
Wigney  seemed  to  imagine  :  but  rather 
a  power  in  itself  of  inherent  activity,  as 
I  conceive.  If  Mr.  Wigney,  or  any  one 
else,  shall  say — "  Yes,  but  it  gains  heat 
from  the  glass  or  the  vessel  containing 
it,  &c,  which  heat  immediately  be- 
comes latent,"  I  shall  be  ready  to  agree 
with  them,  because  I  can  bring  forth 
an  experiment  to  prove  that  it  must 
become  so.  How  else  could  water  be 
frozen  in  vacuo  (as  in  Sir  J.  Leslie's 
elegant  experiment)  by  its  own  evapo- 
ration ?  Thus,  when  vapour  is  formed, 
even  at  the  lowest  possible  heat,  it  still 
will  abstract  heat  from  the  water  below 
it,  otherwise  we  have  every  reason  to 
believe  it  could  not  become  vapour.^ 

But  admit  all  this,  and  I  do  not  see  I 
have  any  reason  to  change  the  opinion 
already  first  expressed  in  my  Essay, 
viz.,  "  But  as  a  fluid  must  probably 
move  per  se,  before  it  changes  into 
vapour  (when  in  the  void),  I  must  still 


•  This  experiment  is  almost  proof  of  heat  being 
matter,  and  not  mere  motion ;  otherwise  how  should 
it  exist  the  same  in  vac  uo,  as  in  the  surrounding 
medium  ?  I  say  almost  proof,  but  if  it  be  repeated 
with  the  same  result,  on  as  good  a  vacuum  as  can 
be  made,  I  should  consider  it  absolute  proof.  I  have 
not  leisure  just  now  to  repeat  it,  having  other  che- 
mical papers  in  hand. 

t  Nevertheless,  is  not  the  latent  heat  of  vapour 
formed  in  vacuo,  infinitely  less  than  that  of  vapour 
formed  at  higher  temperatures?  I  should  think 
so ;  and  if  this  be  true,  Dr.  Black's  theory  of  latent 
heat  will  surely  require  modification.  But  I  leave 
this  point  to  be  settled  by  the  experiments  of  those 
who  are  engaged  on  investigations  on  heat.  In 
fact,  for  what  we  at  present  know,  it  may  not  be 
impossible  that  vapour  may  in  tome  circumstances 
be  formed  in  vacuo  from  water,  without  drawing 
any  heat  at  all  from  surrounding  media;  but  I  do 
not  think  this  is  probable.  Nevertheless,  it  is  not 
likely  it  can  get  1,000  degrees,  or  any  thing  like  it, 
(Black's  Latent  Heat  of  Steam,)  from  the  surround- 
ing media. 


regard  fluids  in  vacuo,  as  per  se,  pos- 
sessing inherent  activity."  (Note,  page 
515,  Mec.  Mag.  No.  870.)    The  reader 
of  the  Essay  alluded  to  will  see,  that  I 
make  the  inherent  power  of  motion  in 
fluids  rest,  I  may  say,  entirely  on  their 
evaporating  in  vacuo ;  and  in  that 
Essay  I  have  always  allowed  them  to 
have  an  infinitely  less  degree  of  such 
power  than  gases  and  vapours  have.  But 
now,  then,  more  expressly  to  the  point. 
Whether  we  must  admit  inherent  ac- 
tivity to  fluids,  as  well  as  vapours  and 
gases,  all  depends,  as  I  said  in  the  first 
part  of  the  Mote  just  quoted,  whether  in 
the  void  it  is  vapour  that  moves  first, 
or  the  fluid  itself.   (Note,  p.  515.)  But 
the  case  seems  this.    The  void  gives 
the  first  impulse  to  the  motion.  The 
fluid,  so  placed,  must  tend  to  sepa- 
rate from  a  part  of  the  fluid  in  the  ves- 
sel— must  first move  by  its  own  power) 
and  as  it  cannot  move*  to  any  great  ex- 
tent without  attracting  more  neat,  and 
thus  becoming  vapour,  it  draws  such 
heat  from  all  surroundingmedia.  There- 
fore, the  fluid  may  be  said  to  change 
itself  into  vapour  on  purpose  to  move; 
so  great  a  tendency  has  it  to  this  state 
of  motion,  when  not  pressed  upon  by 
the  air.    Such  seems  to  me  the  real 
state  of  the  case  :  and  under  such  cir- 
cumstances, I  cannot  but  regard  the  fluid 
rather  as  moving  by  its  own  power,  than 
as  being  moved  by  the  heat  it  draws 
from  surrounding  media.  But  whatever 
view  different  people  may  take  on  this 
point,  Mr.  Wigney,  and  other  critics, 
should  never  forget,  that  my  Essay  is 
more  expressly  on  Gases,  and  the  cause 
of  their  motion,  which  certainly  is  not 
any  impartation  of  heat;   which  no 
doubt  assists,  but  in  my  opinion,  does 
not  cause  even  the  motion  of  fluids  in 
vacuo.    And  1  think  this  view  of  the 
subject  is  much  confirmed  by  the  expe- 
riment of  "  A.  Y.,"  which  would  seem 
to  make  the  temperature  of  the  void 
the  same  as  that  of  the  surrounding 
medium.    It  consequently  follows,  that 
the  water  does  not  begin  to  move  in 
consequence  of  any  unequal  distribu- 
tion of  heat,  which  we  know  is  often 
an  extraneous  source  of  motion  in 
matter.   Even  the  power  which  water 
must  have  in  this  case  of  drawing  heat 
to  it  at  the  commencement  of  evapora- 
tion, shows  an  active  force  to  exist  in 
the  water.  The  heat  subsequently  flow  s 
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to  the  water,  no  doubt  from  the  still 
more  active  power  of  motion  which  this 
imponderable  fluid  possesses.  But  I 
believe  the  water  begins  the  action,  and 
until  some  experiments  are  brought 
forward  to  prove  me  in  error  on  this 
point,  I  shall  hold  to  the  opinion  as  the 
more  probable. 

I  now  come  to  another  point  which  I 
see,  after  all  the  above  was  written, 
(otherwise  it  would  have  been  alluded 
to  before,)  mentioned  in  Henry's  "  Che- 
mistry," vol.  i.,  p.  107,  viz.,  that  in  Les- 
lie's experiment  "if  the  vacuum  be 
kept  up,  the  ice  itself  evaporates." 
Now  this  remark  leaves  no  doubt  in  my 
mind  that  we  should  regard  the  water 
in  vacuo  as  beginning  to  move,  even 
before  it  can  have  gained  enough  heat 
to  change  it  into  vapour;  it  also  will 
convince  us  that  heat  has  less  to  do  with 
motion,  even  in  this  case,  than  I  might 
have  acceded  to  Mr.  Wigney,  and  yet 
kept  the  bulk  of  my  Essay  ("viz.  as  re- 
gards gases)  untouched  by  any  such 
criticisms.  It  should  not  be  forgotten, 
that  a  solid  here  moves,  and  a  solid  at 
the  temperature  of  32°,  perhaps  even 
lower,  or  if  not  a  solid,  (to  give  our 
opponents  the  best  state  of  the  case  for 
them,)  a  vapour  that  is,  in  fact,  rather  a 
fluid  than  a  vapour. 

Again,  Mr.  Faraday  found  gold  leaf 
might  be  coated  with  mercury  placed 
out  of  contact  and  below  at  the  ordi- 
nary temperature  of  the  air.  A  friend 
of  mine  informed  me  he  had  done  the 
same  easily  under  the  air-pump,  and  I 
have  no  doubt  it  might  be  done,  so  placed 
at  the  freezing  temperature,  since  ice 
evaporates. 

Again,  Liebig,  in  his  "  Organic  Che- 
mistry," says,  boracic  acid  and  common 
salt  evaporate,  and  appear  in  the  vapour 
that  rises  from  their  solutions.  Now, 
in  this  case,  solids  move,  even  in  the 
open  air.  How  much  more  readily, 
then  in  the  void !  You  may  say,  to  be 
sure,  the  vapour  draws  them  up ;  but  I 
believe  they  would  not  want  drawing 
at  all  in  the  void,  (for  there  is  no  doubt 
that  so  circumstanced,  the  particles  of 
almost  all  solid  bodies  would  sooner  or 
later  break  the  restraint  of  cohesion, 
and  move  through  in  very  minute  quan- 
tities, no  doubt,  in  some  cases.  Yes,  I 
review  the  whole  of  nature,  and  I  see 
motion  in  every  part.  Motion,  to  be  sure, 
particularly  in  gases,  but  still  not  want- 


ing in  fluids,  nor  even  in  solids.  "  Still 
it  moves,"*  as  Galileo  said  in  his  dun- 
geon, even  of  the  earth  itself;  that  stu- 
pendous mass,  on  which,  when  unaided 
by  science,  we  tread  with  the  firmest  as- 
surance that  it  is  in  an  eternal  state  of 
repose  and  quiescence. 

Let  me  now  again  return  to  Mr.Wig- 
ney's  last  epistle,  which  has  been  in  a 
measure  forgotten  as  to  its  details  in 
the  general,  and,  I  hope  I  may  say, 
comprehensive  view  I  have  just  been 
endeavouring  to  take  of  the  subject 
before  us.  Again,  then,  let  us  adhere 
to  the  method  of  quotation.  Mr.  Wig- 
ney says,  he  thinks  that  by  my  Note  I 
"  meant  to  convey  the  idea  that  I  (al- 
ways, even  in  my  Essay)  attributed  the 
motion  of  such  particles  of  matter  to 
the  impartation  of  heat,  or  to  the  re- 
sidence of  latent  heat  among  the  con- 
stituent atoms  of  bodies."  Now  I  can- 
not make  this  quotation  without  retort- 
ing the  charge  against  me  in  Mr. 
Wigney 's  last  Note,  of"  ingeniousness 
or  diseyigenousness" — or  ignorance,  or 
perversion  of  ordinary  scientific  pre- 
cision, whichever  it  may  be.  "The 
impartation  of  heat,  or  the  residence 
of  latent  heat !"  Why  the  express  ob- 
ject of  my  Note  is  to  draw  the  distinc- 
tion between  the  two ;  and  to  show 
that  the  motion  in  question  may  pos- 
sibly depend  on  latent  heat.  If  I  had 
in  the  Note  ascribed  it  to  the  imparta- 
tion of  heat,  I  should  at  once  have  ad- 
mitted myself  a  convert  to  Mr.  Wigney's 
views  as  understood  by  me.  And  I  can- 
not pass  over  this  occasion  of  stating, 
that  Mr.  Wigney  would  do  well  to  re- 
member, \ha.t  free  heat,  latent  heat,  and 
specific  heat,  are  all  used  by  philoso- 
phers in  a  somewhat  different  way : 
and  in  my  Note  I  purposely  stated 
which  I  meant,  in  order  to  avoid  being 
misunderstood,  or  to  induce  the  belief 
that  I  had  changed  my  opinions. 

And  now,  Mr.  Editor,  I  leave  my 
Essay,  with  its  accompanying  Notes  to 
its  fate;  fully  satisfied  in  my  own  mind, 
that  the  explanation  such  a  view  affords 
of  the  cause  of  the  diffusion  of  gases 
is  equally  satisfactory,  as  most  of  the 
causes  usually  assigned  for  the  pro- 
duction of  effects.  It  is  indeed  pos- 
sible, in  the  progress  of  science,  that 
by  further  experiments,  some  electri- 


♦  "  Pure  si  muovie." 
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cal,  or  other  peculiarities  between  gases 
that  diffuse  the  most  readily  may  be 
pointed  out ;  but  this  has  not  yet  been 
done,  and  until  it  is  done,  I  shall  rest 
satisfied  with  my  theory.  I  repeat,  the 
subject  mav  be  elucidated  by  experi- 
ments; and  I  shall  never  make  a  reply 
to  mere  hypotheses,  still  less  to  perso- 
nalities. 
I  am,  Mr.  Editor, 

Yours  very  obediently, 

H.  'Prater. 

November  8,  1841. 

P.  S.  Since,  on  further  reflection,  it  is 
doubtful  whether  I  have  so  distinctly 
stated  as  I  should  have  done,  that  Mr. 
Wigney  attributes  the  evaporation  of 
water  in  vacuo  to  the  importation  of 
heat,*  and  since  Sir  J.  Leslie's  experi- 
ment seems  to  me  to  give  some  degree 
(and  only  some  degree)  of  support  to 
such  a  supposition — for,  as  far  as  I  see, 
Mr.  Wigney  has  neither  brought  for- 
ward an  experiment  of  his  own,  nor 
of  any  other  person  in  favour  of  this 
theory ! — I  make  this  postscript  to  give 
Mr.  Wigney  what  degree  of  merit  may 
be  due  to  such  a  suggestion  or  conjec- 
ture. At  the  same  time  I  must  state, 
that  this  matter  is  by  no  means  yet 
clearly  established,  because  "ice  itself 
evaporates  in  vacuo."  This  would  lead 
us  to  believe  that  water  can  evaporate 
in  vacuo,  merely  as  water,  and  without 
taking  any  more  heat  from  surrounding 
matters — without,  in  fact,  any  more  heat 
than  always  must  exist  in  water,  while 
it  remains  water — without,  in  fact,  any 
importation  of  heat. 

As  Mr.  Wigney  has  undertaken  to 
criticise  my  Essay,  the  onus  probandi 
of  settling  this  point  by  experiment  rests 
with  him.  And  even  should  future 
experiments  show  there  always  must 
be  (  for  it  is  not  enough  to  show  there 
commonly  is)  an  impartation  of  heat, 
even  when  ice  evaporates,  (surround 
the  receiver  with  ice  when  the  weather 
is  coldest,  and  how  is  it  then  P)  the 
other  objection  in  the  present  commu- 
nication will  yet  remain,  viz.,  that  the 
water  begins  the  action  of  attracting 
heat.  The  impartation  of  heat,  then, 
at  best,  can  only  be  said  to  assist  in 
causing  evaporation.  Further  experi- 
ments, may,  indeed,  prove  that  evapo- 
ration can  take  place,  even  without  such 
assistance.  H.  P. 


*  I  have  not  space  in  a  P  S.  to  quote  his  words 
j;s  usual;  but  I  understand  him  in  this  passage. 


REMOVAL  OP  THE  SUNDERLAND  LIGHT- 
HOUSE. 

We  mentioned  some  time  ago  (vol. 
xxxv.,  pp.  7,  and  192)  an  extraordinary 
contract  which  Mr.  John  Murray,  C.  E. 
had  made  with  the  Commissioners  of 
the  river  Wear,  to  remove,  bodily,  the 
Light-house  from  the  North  Pier  of 
the  Harbour  of  Sunderland,  to  a  dis- 
tance, eastward,  of  500  feet.  For  the 
following  additional  particulars,  and  the 
accompanying  engraving  of  the  tower, 
taken  while  in  transitu,  we  are  indebted 
to  the  Civil  Engineer  and  Architects 
J ournal. 

"  The  removal  from  the  North  Pier 
was  commenced  on  the  2nd  of  August, 
and  transplanted  to  the  eastern  extre- 
mity of  the  pier,  a  distance  of  500  feet, 
and  placed  upon  its  new  foundation  on 
the  30th  of  September  last,  and  all  the 
work  is  to  be  completely  finished  by  the 
2nd  instant,  (November,)  the  whole 
period  occupied  being  only  two  months. 

"The  following  is  the  plan  submitted 
by  Mr.  Murray  to  the  commissioners  of 
the  river  Wear  in  May  last,  when  it 
was  under  their  consideration  to  pull 
down,  and  re-erect  the  light-house  on 
its  new  site  :  —  'The  masonry  was  to 
be  cut  through  near  its  foundation,  and 
whole  timbers  were  to  be  inserted,  one 
after  another,  through  the  building,  and 
extending  7  feet  beyond  it.    Above,  and 
at  right  angles  to  them,  another  tier  of 
timber  was  to  be  inserted  in  like  man- 
ner, so  as  to  make  the  cradle,  or  base, 
a  square  of  20  feet,  and  this  cradle  was 
to  be  supported  upon   bearers,  with 
about  250  wheels  of  6  inches  diameter, 
and  was  to  traverse  on  six  lines  of 
railway  to  be  laid  on  the  new  pier 
for  that  purpose.    The  shaft  of  the 
light-house  was  to  be  tied  together 
with  bands,  and  its  eight  sides  supported 
with  timber  braces  from  the  cradle  up- 
wards to  the  cornice.   The  cradle  was 
to  be  drawn  and  pushed  forward  by 
powerful  screws  along  the  railway 
above  mentioned,  on  the  principle  of 
Morton's  patent  slip  for  the  repairing 
of  vessels.'   The  project  was  approved 
of,  and  the  necessary  arrangements  made 
for  carrying  it  into  effect,  the  only  de- 
viation from  its  plan  being,  that  during 
the  progress  of  the  work  a  windlass 
and  ropes,  worked  by  30  men,  were 
substituted  for  the  screws.    N  ot  a  crack 
nor  appearance  of  settlement  is  to  be 
found  in  the  building. 
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"We  have  been  favoured  with  the  fol- 
lowing communication  from  Mr.  Mur- 
ray, by  which  it  will  be  seen  that  the 
under-setting  of  the  foundations  is 
perfected. 


" '  Sir, — In  reply  to  your  communica- 
tion respecting  the  removal  of  the  light- 
house on  the  north  side  of  the  harbour, 
I  have  to  state  that  since  it  hns  been 
brought  to  its  new  site,  I  have  drawn 


out  the  timbers  upon  which  it  was  con- 
veyed, and  the  base  on  its  southern  side 
has  been  underset  with  two  pillars  of 
solid  masonry.  I  am  proceeding  to  do 
the  same  on  its  northern  side,  prepara- 
tory to  striking  the  supporting  braces 
of  timber,  which  probably  may  occupy 
another  fortnight. 

" 1  The  light-house  was  erected  in  the 
year  1803,  by  the  late  Mr.  Pickernell, 
then  engineer  to  the  harbour  commis- 
sioners. It  is  wholly  composed  of  stone ; 


its  form  is  octagonal,  15  feet  in  breadth 
across  its  base,  62  feet  in  height  from 
the  surface  of  the  pier  to  the  top  of  the 
cornice,  where  it  is  9  feet  in  oreadth 
across,  and  the  top  of  the  dome  is  16 
feet  tibove  the  cornice,  making  a  total 
height  of  78  feet;  and  its  calculated 
weight,  including  the  cradle  and  sup- 
porting timbers  is  320  tons. 

'  I  am,  Sir,  your  obedient  servant, 

'  John  Murray.' 

"•Sunderland,  October  18,  1841.'" 
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ON  INCREASING  THE  EVAPORATIVE  POW1 

Sir, — In  my  last  communication  I 
gave  a  further  illustration  of  the  in- 
creased power  of  evaporation  which 
may  be  imparted  to  any  given  surface 
of  the  floe  plate  of  boilers.  I  also 
pointed  out  the  importance  of  increas- 
ing the  conducting  power  of  that  por- 
tion of  the  flue  which  is  exposed  to  the 
greatest  heat.  This  latter  branch  of 
the  subject,  hitherto  so  wholly  over- 
looked, I  now  propose  considering.  The 
diagrams  on  the  next  page  are  intended 
to  exhibit  the  value  of  bearing  in  mind 
the  relation  between  the  capability  of 
conducting,  or  transmitting  heat,  and 
the  extent  to  which  we  bring  it  into 
action. 

Fig.  l,a  is  a  plan,  and  fig.  1,*  a  section 
of  two  boilers  A  and  B,  united  by  their 
internal  flues ;  the  former  being  fur- 
nished with  the  conduction  pins,  as  al- 
ready explained  in  my  last  papers,  (see 
Nos.  951  and  954,)  and  the  latter  having 
plain  surfaces.  In  this  experiment,  the 
conduction  boiler  A,  being  nearest  the 
flame,  and  receiving  the  greatest  heat, 
evaporated,  with  the  same  heat  and  in 
the  same  time,  7  lb.  15  oz.  of  water, 
while  the  plain  boiler  B,  being  in  the 
second  place,  evaporated  but  8  ounces. 
This  great  difference  is  remarkable,  and 
forcibly  illustrates  their  comparative 
evaporative  values.  In  fig.  2,"  (a  plan), 
and  fig.  2,  *  (section),  the  boilers  are 
merely  reversed  as  to  position ;  B,  being 
in  this  case,  nearest  to  the  flame,  and 
A,  in  the  second  place,  and  more  dist- 
ant. Yet,  although  the  heat  and  times 
were  the  same,  and  with  exactly  the 
same  amount  of  heating  plate,  the 
plain  boiler  B,  evaporated  5  lbs.  7  oz. ; 
while  the  conduction  boiler  A,  though 
farthest  from  the  flame,  evaporated  2  lbs. 
Ooz.  Thus,  in  the  first  instance,  the 
boiler  A  surpassed  the  boiler  B,  as 
7  lbs.  15  oz.  is  to  5  lbs.  7  oz. ;  and  in 
the  second  experiment  it  surpassed  it  as 
2  ]bs.  is  to  8  oz.  Here  we  see  the  value 
of  increasing  the  heat  -  transmitting 
power,  or  capability,  in  proportion  as 
we  increase  the  heat  to  be  transmitted; 
for,  had  we  not  done  so,  it  is  manifest 
{hat  the  heat  which  effected  the  dif- 
ference between  the  total  weight  evapo- 
rated 8  lbs.  7  oz.  and  7  lbs.  7  oz.  (say  one 
pound  weight),  would  have  been  lost. 
This  experiment  is  practically  valuable, 
as  it  suggests  the  mode  of  constructing 


S  OF  BOILERS.    BY  C.  W.  WILLIAMS,  ESQ. 

boilers  so  as  to  turn  to  account  the  en- 
tire of  the  heat  obtained  in  the  furnace. 

We  here  see  that  with  the  same  ex- 
penditure of  fuel,  and  the  identical 
same  boilers,  we  are  enabled,  in  the 
same  time,  to  evaporate  by  one  arrange- 
ment, 8lbs.  7oz.  of  water,  and  by  an- 
other arrangement,  but  71bs.  7oz.,  being 
an  increase  of  above  13  per  cent  on  the 
evaporative  effect.  Now  we  cannot 
doubt  that  this  great  difference,  and  in 
so  small  a  boiler,  is  exclusively  attribu- 
table to  having  called  the  conducting 
power  more  directly  into  action. 

The  several  columns  of  figures  below 
the  engraving  refer  to  the  thermometers 
above  them.  One  thermometer  is  placed 
in  each  boiler,  open  at  top,  and  one  in 
the  flue  at  the  end  of  each  boiler;  and 
thus,  while  the  temperature  of  the 
water  is  ascertained  at  the  time  each 
five  cubic  feet  of  gas  are  burned,  so  also 
is  the  temperature  entering  in,  and  de- 
parting from  each  boiler. 

Before  making  the  experiment  de- 
scribed in  this  paper,  I  had  calculated 
on  the  gross  weights  evaporated  being 
the  same  in  both  cases,  seeing  that  the 
Jieat  conducting  powers  and  surfaces 
were  the  same.  The  thermometers, 
however,  tell  us  the  true  state  of  things, 
and  fully  explain  those  otherwise  ano- 
malous results ;  for  by  comparing  the 
numbers  in  the  left  hand  columns  of  both 
experiments,  and  which  give  us  the 
temperature  of  the  escaping  gases,  we 
find  the  former  invariably  ranging 
about  25°  below  the  latter,  thus  indicat- 
ing that  such  was  the  greater  quantity 
of  heat  transmitted  and  absorbed,  and 
which  produced  tjie  increased  amount 
of  evaporation.  'I'he  sjudy  of  these 
comparative  tables  is  very  instructive, 
and  throws  much  light  on  the  subject. 

And  here  I  would  observe  on  the 
utter  inutility  of  experiments  on  heat- 
ing or  evaporating,  unless  due  attention 
be  given  to  that  which  hitherto  has 
been  so  neglected,  namely,  the  quantity 
of  heat  escaping  by  the  chimney  shaft. 
For  let  us  suppose  an  analogous  case : 
— suppose  that  in  testing  the  power  of 
different  kinds  of  fuel,  or  evaporative 
pans,  we  so  mismanaged  any  of  the 
processes,  that  a  large  quantity  of  the 
liquid  operated  on,  was  allowed  to 
boil  over,  and  be  lost,  would  it  not  be 
absurd  to  affect  drawing  accurate  results 
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by  merely  weighing  and  comparing  the 
respective  ouantities  remaining  in  the 
vessels?  Yet  this  is  what  we  daily 
witness  when  tables  of  evaporative  re- 
sults are  given,  without  taking  into 
consideration  the  amount  of  the  pro- 
ducts lost  by  their  escape  through  the 
chimney.  Before,  however,  we  under- 
take to  give  comparative  results,  our 
first  object  should  be  to  have  the  pro- 
cess of  combustion  as  perfect  as  possi- 
ble, 60  as  to  generate  as  much  heat  as 
the  fuel  may  be  capable  of  producing  : 
and,  secondly,  to  perfect  the  conducting 
and  transmitting  power  of  the  boiler  to 
such  an  extent,  that  no  loss,  escape,  or 
waste  of  heat  shall  take  place.  Then 
and  then,  only,  can  we  produce  results 
which  can  lead  to  practical  improve- 
ment. 

Let  us  then  lay  aside  the  system  of 
endeavouring  lo  predicate  the  evapo- 
rative power  of  a  boiler  by  mathema- 
tical calculations,  based  on  the  number 
of  square  feet  of  surface  plate,  or  area 
of  fire-grate,  while  we  are  yet  ignorant 
of  the  heat  transmitting  power  which 
may  be  given  to  any  required  surface, 
or  the  effect  which  any  given  size  of 
furnace  may  have  in  aiding  or  marring 
the  processes  of  combustion  carried  on 
in  it.  Let  us  look  to  chemistry  for  che- 
mical results,  and  consult  the  works  of 
the  able  writers  of  our  own  day  for  the 
details  of  the  difficult  and  involved  pro- 
cess of  combustion,  rather  than  of  those 
who  affect  to  resolve  the  whole  into  a 
mere  mathematical  calculation  without 
even  a  reference  to  the  quantities  or 
temperature  of  the  materials  we  em- 
ploy. 

I  would  here  refer  to  a  question 
which  has  been  repeatedly  put,  with 
reference  to  the  metallic"  conductors 
above  alluded  to,  namely,  will  not  those 
conductor  pins  burn  away  ?  This  leads, 
practically,  to  one  of  the  most  import- 
ant considerations  as  regards  the  dura- 
bility of  boilers,  and  their  liability  to 
burn  in  the  parts  most  exposed  to  heat : 
on  this  head,  there  appears  to  be  some 
prevailing,  but  erroneous  notions  afloat. 
In  my  next  communication  I  propose 
examining  this  part  of  the  subject. 
I  am,  Sir,  yours,  &c, 

C.  W.  Williams. 

Liverpool,  November  22, 1?41. 


mechanics'  almanac,  and  engineers' 
year  book  for  1842. 
Of  an  eminently  useful  character  as  this 
Almanac  has  always  been,  it  has  never  ex- 
hibited a  happier  degree  of  adaptation  to 
existing;  wants  and  passing  circumstances,  or 
more  vigour  and  freshness,  than  in  the  annual 
number  of  it  now  before  us.  Besides  all  the 
customary  lists  and  tables,  it  contains  ori- 
ginal articles  on  thefollowinginteresting  ques- 
tions of  the  day ;  "I  mportance  cf  Education  to 
Working  Men,"  in  which  the  arrogant  dogmas 
on  this  subject  of  Mr.  Brunei,  engineer  to  the 
Great  Western  Railway,  are  very  cleverly 
exposed, — "The  Corn  Laws,"  demonstrating 
their  destructive  operation  on  the  arts  and 
manufactures  of  the  country, — "  Effects  of 
the  Price  of  Food  on  the  Rate  of  Wages," 
in  which  it  is  clearly  shown  that  wages  do 
not  rise  and  fall  with  the  price  of  food, — 
"  The  Practical  Difference,  or  Natural  Con- 
sequences of  the  Monopoly  System,"— "  Ne- 
cessary Connexion  between  the  Price  of 
Food  and  the  Progress  of  Pauperism," — 
"  Exportation  of  English  Machinery,  and 
Progress  of  Foreign  Machine  making,'*  an 
Analysis  of  the  last  Parliamentary  Report 
on  this  subject, — "  Freedom  of  Labour,"  in- 
cluding the  effects  of  the  combination,  set- 
tlement, and  apprenticeship  laws,  corporation 
privileges,  &c,  —  "The  Timber  Duties," 
or  how  to  have  wood  bad  and  dear, — 
"The  Coffee  and  Sugar  Duties,"— *■  The 
Sunday-school  System" — and  «•  Mechanics' 
Institutions,"  in  which  the  comparative  fail- 
ure of  this  class  of  institutions  is  lamented,  and 
reasons  for  it  suggested.  The  cause  of  Free 
Trade  is  further  enforced  by  popular  memoirs 
of  the  progress  of  the  woollen,  silk,  linen,  nod 
cotton  manufactures.  To  the  usual  annual  lists 
of  patents,  there  is  this  year  added  a  descriptive 
summary  of  the  "  Progress  of  Invention  and 
Discovery,"  during  the  last  twelve  months, 
which,  if  it  docs  not  contain  every  thing  de- 
serving of  special  notice,  at  least  notices  every 
thing  in  a  spirit  of  candour  and  impartiality; 
as  also  a  List  of  Premiums  for  New  Inven- 
tions and  Improvements.  The  Census  of 
1841  has  furnished  a  set  of  tables  of  the 
Population  of  the  United  Kingdom,  more 
comprehensive  and  complete  than  we  expect- 
ed to  meet  with  at  so  early  a  period  of  the  year. 
Among  other  new  tables  we  observe  one, 
which  in  this  age  of  rapid  railway  travelling, 
will  be  found  particularly  useful;  it  is  a 
Time  Table,  supplied  by  Mr.  Dent,  the 
eminent  chronometer  maker,  **  exhibiting  the 
difference  of  time  arising  from  difference  of 
longitude  between  the  Observatory  at  Green- 
wich, and  two  or  three  principal  places  in 
each  of  the  English  counties,  also  North  and 
South  Wales,  Edinburgh,  Dublin,  and  Paris." 
Altogether  this  is  a  most  excellent  number  of 
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a  most  valuable  publication,  and  well  calcu- 
lated to  maintain  and  extend  its  reputation 
throughout  the  workshops  of  England. 


ABSTRACTS  OF  SPECIFIC  ATI  0X8  OF  ENGLISH 
PATENTS  RECENTLY  ENROLLED. 

*#*  Patentees  wishing  for  more  full  ab- 
stracts of  their  Specifications  than  the  present 
regulations  of  the  Registration  Offices  will  ad. 
tnit  of  our  giving,  are  requested  to  favour  us 
with  the  loan  of  their  Specifications  for  that 
purpose. 

Hooton  Deverill,  op  Nottingham, 
Lace  Manufacturer,  for  certain  improve* 
tnents  in  machinery  for  making  and  ornament- 
ing lace,  commonly  called  bobbin-net  lace. — 
Petty  Bag  Office,  November  10,  1841. 

These'  improvements  comprise  an  ingenious 
arrangement  of  mechanism  for  shagging  the 
guide-bars,  comb- bars,  &c,  of  lace  ma- 
chinery, by  means  of  the  ordinary  jacquard 
apparatus  ;  and  the  claim  is  to  the  adaptation 
of  the  jacquard  apparatus  to  lace-making 
machinery,  through  the  agency  of  jacks,  tap- 
pets and  levers,  for  the  purpose  of  shogging 
the  longitudinal  bars,  in  the  manufacture  of 
ornamented  lace. 

John  Paley,  Jun.,  of  Preston,  Lanca- 
shire, Manufacturer,  for  certain  improve- 
ments in  looms  for  weaving. —Petty  Bag  Of* 
fice,  November  10,  1841. 

The  following  improvements  are  compre- 
hended in  this  patent :  — 

Firstly.  A  new  arrangement  of  apparatus 
for  giving  a  more  direct  vibrating  motion  to 
the  picking  sticks  than  is  obtained  by  any  of 
the  ordinary  methods ;  for  this  purpose  the 
picking  sticks  are  placed  on  the  upper  ends 
of  two  vertical  shafts,  on  the  lower  end  of 
which  is  a  friction  roller  :  two  pair  of  cams 
on  the  tappet  shafts  moving  these  rollers  to 
and  fro,  give  a  reciprocating  motion  to  the 
vertical  shafts,  and  thereby  produce  the  re- 
quisite action  of  the  pickers. 

Secondly.  A  new  mode  of  producing  the 
treading  motion.  A  rotary  motion  being 
given  to  the  treading  shaft  from  the  driving 
wheel  of  the  tappet  shaft,  a  roller  is  fixed 
upon  the  former  which  carries  a  band ;  the 
ends  of  this  band  are  attached  to  different  sets 
of  heddles,  which  shift  or  divide  the  threads 
as  the  treading  shaft  revolves. 

Thirdly.  A  mode  of  regulating  or  adjustiug 
the  weight  of  the  takiog-up  motion,  as  the 
cloth  roller  increases  in  diameter  ;  by  means 
of  levers,  which  are  kept  pressed  upon  the 
surface  of  the  cloth  by  springs,  and  slide  the 
weight  that  regulates  the  taking-up  lever 
along  the  end  of  the  same. 

Edmund  Tavler,  of  Kino  William- 
street,  City,  Gentleman,  for  certain  im- 


provements in  the  construction  of  carriages 
used  on  railroads.—  Petty  Bag  Office,  Novem- 
ber 11,  1841. 

The  first  of  these  improvements  consists  in 
the  employment  of  papier  mach£  for  the  con- 
struction of  the  roofs  and  panels  of  railway 
carriages. 

The  second  improvement  is  a  compound 
axlef  or  such  carriages ;  consisting  of  a  turned 
wrought-iron  axle,  upon  one  end  of  which  a 
wheel  is  driven  tight  up  to  the  shoulder,  and 
keyed  there ;  the  other  wheel  is  tightly  driven 
on  one  end  of  a  wrought-iron  tube,  and  held 
in  its  place  by  upsetting  the  end  of  the  tube. 
The  axle  is  then  passed  through  the  lube  until 
the  end  of  the  tube  and  the  shoulder  of  the 
axle  are  in  contact,  when  it  is  secured  by  an 
iron  collar  and  pins. 

The  third  improvement  relates  to  a  mode 
of  constructing  wheels  for  railway  carriages 
by  forming  the  nave  and  axle  all  in  one  piece. 
In  the  swell,  which  forms  the  nave,  six  holes 
are  bored,  into  which  the  turned  ends'  of  six 
spokes  fit;  the  other  ends  of  the  spokes  are 
screwed,  and  have  an  oblong  slot  cut  through 
them.  Upon  these  screwed  ends  a  nut  and 
washer  are  placed,  and  over  them  an  iron  ring 
in  three  segments,  the  ends  of  the  spokes  pro- 
jecting through  it.  Around  the  iron  ring, 
six  segments  of  wood,  or  of  papier  machl,  are 
placed,  and  around  them  the  iron  tire  in  a 
cold  state.  The  nuts  being  screwed  outwards, 
press  the  iron  ring  and  the  wooden  or  other 
segments  tight  against  the  tire,  making  the 
wheel  firm;  to  prevent  the  nuts  from  be- 
coming unscrewed,  keys  are  passed  through 
them,  and  through  the  oblong  holes  In  the 
spokes. 

Another  railway  wheel,  with  seven  spokes, 
is  formed  by  seven  bars  of  wrought  iron, 
which  are  bent  into  the  form  of  a  sector,  the 
sides  curving  outwards  towards  the  adjacent 
spoke ;  upon  the  inner  end  of  these  spokes 
the  nave  is  cast,  and  around  the  continuous 
rim  or  periphery,  formed  by  the  outer  portions 
of  the  sectors,  six  segments  of  wood  or  of 
papier  mach£  are  placed,  and  fastened  with 
iron  dowels,  and  around  these  a  band  of  thin 
iron  is  placed,  and  the  tire  is  shrunk  on  in 
the  usual  manner.  Or,  the  wooden  segments 
may  be  compressed  and  dried,  and  the  tire 
applied  cold,  after  which  the  wood  may  be 
swelled  by  means  of  water,  so  as  to  hold  the 
tire  firmly  in  its  place. 

Jam  is  Gregory,  Coal  Master,  and 
William  Green,  Tinner,  both  of  West 
Bromwich,  for  certain  improvements  in  the 
manufacture  of  iron  and  steel — Enrolment 
Office,  November  14,  1841. 

The  crude  iron,  cither  in  the  form  of  pigs, 
or  in  broken  pieces,  is  immersed  in  water 
till  no  further  action  takes  place,  which  time 
will  vary  from  two  to  three  weeks,  the  corn- 
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pletion  of  the  operation  being  indicated  by  an 
oily  looking  scum  forming  on  the  surface  of 
the  water.  The  effect  of  this  operation  on  the 
iron  is  to  make  it  softer  and  tougher. 

If  it  is  desired  to  give  the  iron  a  closer 
and  more  brittle  texture,  after  having  under- 
gone the  preceding,  it  is  submitted  to  the 
following  operation.  The  iron  being  heated 
to  redness  in  any  suitable  furnace,  it  is  sub- 
mitted, in  its  hot  state,  to  the  action  of  cold 
water,  either  by  sprinkling,  by  pouring  water 
over  it,  or  by  immersion  therein.  If  an  im- 
pure iron  has  been  operated  upon,  it  is,  after 
the  two  foregoing  operations,  melted  in  an  air 
cupola,  or  finery,  in  the  usual  manner. 

Another  operation  for  refining,  which  may 
be  employed  alone,  or  in  conjunction  with  the 
former,  consists  in  melting  the  iron  in  a  re- 
verberatory  furnace,  and  pouring  it,  in  a  fluid 
State,  through  a  vessel  formed  like  a  founder's 
ladle,  or  other  convenient  form,  the  bottom  of 
which  is  perforated  with  holes  £-inch  in  dia- 
meter, and  lined  with  clay  ;  the  fluid  metal  is 
received  in  a  vessel  of  cold  water,  a  deep  one 
being  preferred  in  order  that  the  iron  may  be 
cooled  before  reaching  the  bottom.  This 
process  gives  a  close  texture,  and  white  colour 
to  the  iron,  which  is  said  to  be  much  better 
adapted  for  making  either  cast  or  malleable 
iron  than  that  which  has  been  only  prepared 
in  the  ordinary  way. 

The  improvement  in  the  manufacture  of 
steel  consists  in  making  it  from  iron  which 
has  been  subjected  to  the  foregoing  opera- 
tions. 

The  claim  is,  1.  To  improving  the  quality 
of  cast  or  pig  iron,  by  subjecting  it  to  the 
action  of  water,  whether  such  water  is  hot 
or  cold,  or  the  iron  at  the  time  of  the  appli- 
cation of  such  water  is  hot  or  cold. 

2.  To  improving  the  quality  of  iron  by 
pouring  it  into  water  while  in  a  melted  state, 
in  the  manner  described. 

John  M'Bridr,  Manager  ofthe  Nur- 
sery Spinning-mills,  Hutchinsontown, 
Glasgow,  for  certain  improvements  in  the 
machinery  and  apparatus  for  dressing  and 
weaving  cotton,  silk,  flax,  wool,  and  other fibrous 
substances. — Rolls  Chapel  Office,  November 
20,  1841. 

These  improvements  consist,  firstly,  in  a 
new  mode  of  applying  the  jacquard,  in  the 
power  loom,  to  the  working  of  leaves  of 
heddles  for  the  purpose  of  weaving  figured, 
or  flowered,  cloth;  and  in  a  new  arrangement 
of  the  mechanism  for  raising  the  leaves  of 
heddles  in  connexion  with  the  jacquard. 

Secondly,  in  working  by  the  power  loom,  a 
jacquard  harness,  or  a  jacquard  with  leaves, 
in  combination  with  another  movement  of 
leaves  of  heddles  upon  the  same  web,  for  the 
purjose  of  weaving  large  patterns  of  dam- 
asked, or  other  figured  cloth.    The  jacquard 


harness  is  placed  on  the  back  part  of  the 
warp,  or  web,  and  is  made  to  work  the 
flower,  or  oroameutal  part  of  the  cloth, 
while  a  separate  movement  of  heddles  in  the 
front  is  made  to  twill  the  ground  and  flower, 
or  ornamental  part  of  the  cloth.  The  em- 
ployment of  a  separate  movement  of  heddles 
to  twill  the  ground  and  flower,  makes  it  ne- 
cessary to  move  the  jacquard  harness  only 
once  during  a  number  of  shots  or  picks  of 
the  loom,  and  thereby  diminishes  the  wear 
and  tear  of  the  jacquard,  and  simplifies  the 
working  of  the  harness,  rendering  it  a  matter 
of  no  difficulty ;  whereas,  hitherto,  the  jac- 
quard being  employed  by  power  to  work 
the  harness  for  the  whole  web,  has  required  to 
be  moved  every  beat  of  the  lay. 

Thirdly,  in  a  novel  arrangement  of  me- 
chanism for  the  purpose  of  stopping  the  loom 
when  the  weft-shoot  breaks,  or  is  wanting, 
and  also  for  stopping  the  further  movement 
of  the  heddles  or  harness,  and  the  movement 
of  the  cloth-beam,  all  being  accomplished  si- 
multaneously. A  chief  feature  in  this  appa- 
ratus is  to  effect  the  simultaneous  stoppage  of 
the  beddle  or  harness  that  may  be  employed 
for  figuring  and  weaving  the  cloth.  It  will 
be  obvious  to  the  practical  weaver,  that  were 
the  heddle  or  harness  to  move  a  few  threads 
after  the  weft  bad  ceased  to  pass  into  the 
cloth,  a  part  of  the  pattern  would  be  gone 
over,  and  when  the  weft  was  again  resumed, 
that  part  of  the  pattern  wrought  by  the 
heddles  or  harness,  in  the  absence  of  the  weft, 
would  be  left  out,  and  consequently  the  figure 
would  be  imperfect.  The  mechanism  for 
carrying  out  these  several  improvements  is 
clearly  described  and  shown  in  the  numerous 
drawings  accompanjiug  the  specification, 
without  which  it  would  be  impossible  to  give 
any  perfect  idea  of  the  machinery. 

William  Gall,  of  Beresford-terrace, 
Surrey,  for  certain  improvements  in  the  con- 
struction of  inkstands.  Enrolment  Office, 
November  22,  1841. 

The  object  of  these  improvements  is  to 
present  the  ink  for  use  uniformly  at  the  same 
height,  and  in  a  conveniently  formed  dipping 
place  ;  to  present  but  a  small  surface  of  ink 
to  evaporation  ;  and  to  use  the  upper  stratum 
of  ink  clear  from  all  sediment  and  precipitated 
matter. 

For  this  purpose,  the  inkstand  or  holder 
is  composed  of  glass,  having  a  small  funnel- 
shaped  dipping  place  at  top, and  closed  at  bottom 
by  an  India-rubber  or  other  elastic  diaphragm. 
The  glass  part  of  the  inkstand  is  supported 
and  turns  freely  within  a  hollow  case  of  metal. 
To  the  India-rubber  a  metJil  plate  or  table  is 
cemented,  to  the  under  side  of  wfiich  is  affixed 
a  vertical  screw  ;  this  screw  turns  in  a  corre- 
sponding female  screw,  carried  by  a  bar, 
which  crosses  from  side  to  side  of  the  metal 
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casing.  On  turning  the  glass  part  of  the 
inkstand  in  one  direction,  therefore,  the  screw 
descends  through  this  bar,  and  drawing  down 
the  flexible  diaphragm,  increases  the  capacity 
of  the  ink-holder  ;  on  turning  it  in  the  oppo- 
site direction,  the  screw  rises,  and,  thrusting 
the  diaphragm  inwards,  diminishes  the  capa- 
city of  the  ink-holder,  and  the  ink  is  conse- 
quently forced  up  into  the  dipping-place,  from 
which  it  can  at  any  time  be  withdrawn  by  a 
few  turns  of  the  ink-glass. 

Christopher  Dumont,  of  Mark-lane, 
Tower- STREET,  for  improvements  in  the  ma- 
nxtfacturc  qf  metallic  letters,  figures,  and  other 
devices.  (A  communication.)  Enrolment 
Office,  November  22,  1841. 

These  improvements  refer  to  the  manufac- 
ture of  concave  letters,  figures,  and  other  de- 
vices, for  inscriptions  on  houses,  shops,  and 
sign-boards,  by  stamping  or  pressing  them, 
and  at  the  same  time  cutting  them  out,  of 


thin  sheets  of  metal,  thereby  obviating  the 
necessity  for  trimming  or  dressing,  which  is 
required  wben  otherwise  formed  of  such  ma- 
terials. For  this  purpose,  a  mould  or  model 
is  first  formed  in  wax  or  other  plastic  ma- 
terial of  the  letter  or  figure  required,  taking 
care  to  surround  it  with  a  deep  angular  or 
V  shaped  groove ;  from  this  model  a 
plaster  cast  is  taken,  from  which  an  impres- 
sion is  obtained  in  fine  east-iron,  and  finished 
in  the  way  usually  pursued  by  die-sinkers. 
This  forms  the  die,  to  which  a  corresponding 
force  is  formed  in  zinc,  or  other  bard  metal. 
On  placing  a  sheet  of  thin  metal  between  the 
die  and  the  force,  and  subjecting  the  whole 
to  powerful  pressure,  the  sheet  metal  be- 
comes forced  into  the  convexity  of  the  die,  at 
the  same  time  that  it  is  cut  out  in  the  form 
of  the  letter,  &c,  by  the  angular  or  cutting 
edges  of  the  outline. 
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S.  Ackroyd   

The  Colebrookdalc  Company 

J.  F.  &  G.  Clarke   

T.  8.  Dismorc  and  Son  

11.  Woodward  and  Co  

G.  R.  Elkington  

S.  Ackroyd   

B.  Walton  and  Co  

Jeffrey,  Wise,  and  Home... 

Southwell  and  Co  

The  Colebrookdale  Company 
Job  Hart  Buck  

H.  Longdcn  and  Son  

Merry,  Phipson,  and  Parker 

H.  Brinton   

G.  and  11.  Talbot  and  Sons 

J.  Reading  

Dobson  and  Son  

G.  Riddle  

Smith  and  Kemp   

R.  Stratton   

Thomas  Rainfbrth  Tebbutt 

S. Ackroyd   

George  Benton   

Robert  Sorby  and  Son   

Alex.  Southwood  Stoeker... 

Kitcly  and  Fawcett   

William  Pendrell   

Robert  Sot  by  and  Son   

Jan  us  Badcoek   

James  Marlow  

James  Barlow  

G.  and  II.  Talbot  and  Sons 
John  Hicgins 
Simon  King  ., 


...  •••  ...  *•»  «■• 


Fender   3 

Ditto   3 

Carpet    1 

liriiCt'ict   ••••■••••«•••■*■•■>••••••  3 

C*firpct  •*•>■•*>■  ••••••  ••••■••••■••••«••••••••«■••••••••  1 

I  it k.s ttind  ••••••«••.••■«■•■■•■. ■•••••••••••«*. •••  3 

Stove   3 

Kettle    3 

Stained  Paper   1 

Carpet    1 

Stove ••■.•••••.■•■••••.•.....••••••■•••••••••••••••••«««  •$ 

Penholder    1 

Light  extinguisher    3 

Carpet    1 

Ditto   1 

Hook  and  eye   3 

Carpet  ••■*«•»..■.■.•.••••••..•••••••...•.••••,••,•.•■■  1 

Pencil  case   3 

Brace  buttons   3 

Wagons   1 

Oxygenating  chimneys  for  lamps    1 

Fender    3 

Aperitive  fountain. .*•••..••.  3 

Reaping  hook   3 

Waistcoat  band  fastening    3 

Carpets   1 

Penholder    1 

Reaping  hook   3 

Self-acting  oiling  apparatus    3 

Harness  furniture   3 

Candle  lamp  shade   3 

Carpets  •.•.•.•••••••.•■.«••.•,••••..,••.••■.••.,•.••.••  1 

Copper-plate  printing-press    3 

Stove   3 
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William  Golden, of  Hudderefleld,  gun-maker,  and 
John  Hanson,  of  the  same  place,  lead-pipe  manu- 
facturer, for  certain  improvements  in  lire-arms,  and 
in  the  bullets  or  other  projectiles  to  be  used  there- 
with.   Nov.  2;  six  months. 

Thomas  M  cauley,  of  Curtain-road,  upholsterer, 
for  certain  Improvement*  in  bedsteads,  which  are 
convertible  into  other  useful  forms  or  articles  of 
furniture.   Nov.  2;  six  months. 


Robert  Logan,  of  Blackhcath,  esquire,  for  im- 
provements in  obtaining  and  preparing  the  fibres 
and  other  products  of  the  cocoa  nut  and  its  husk. 
Nov.  2 ;  six  months. 

Robert  Holt,  of  Manchester,  cotton-spinner,  and 
Robinson  Jackson,  of  Manchester,  aforesaid,  en- 
gineer, for  certain  improvements  in  machinery,  or 
apparatus  for  the  production  of  rotary  motion, 
obtaining  mechanical  power,  which  said  " 
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mcnts  are  also  applicable  for  railing  and  impelling 
fluid*.   Nov.  2;  six  months. 

Motes  Poole,  ofLlueoln't-inn,  gentleman,  for  im- 
rovement*  in  machinery,  used  in  the  manufacture 
of  bobbin-net  or  twist  lace.  (Being  a  communica- 
tion.)   Nov.  2;  six  months. 

Henry  Kirk,  of  Tavistock-squarc,  gentleman,  for 
a  substitute  for  ice  for  skatiug  and  sliding  purposes. 
Nov.  2;  six  months. 

William  Brunton,  of  Neath,  Glamorganshire,  en- 
gineer, for  an  improved  method  or  means  of  dressing 
ores  and  separating  metals  or  minerals  from  other 
substances.   Nov.  2;  six  months. 

Jeremiah  Bynner,  of  Birmingham,  lamp-maker,  for 
improvements  in  gas  burners.  Nov.  2  ;  six  months. 

Edward  Robert  Simmon*,  of  Croydon,  esquire,  for 
improvements  in  apparatus  for  preventing  splashing 
in  walking.    Nov.  2;  six  months. 

Henry  King,  of  Webber-row,  Westminster-road, 
engineer,  for  certain  improvements  in  steam-en- 
gines and  boilers.   Nov.  4 ;  six  months. 

Jules  Lejune.of  North- place,  Cumberland-market, 
manufacturing  chemist,  for  a  means  of  condensing 
and  collecting  the  sulphurous  and  metallic  vapours 
which  are  evolved  in  the  treatment  by  heat  of  all 
kinds  of  ores.   Nov.  4 ;  six  months. 

Job  Cutler,  of  Ladypool-lane,  Birmingham,  gen- 
tleman, for  improvements  in  the  construction  of 
the  tubular  flues  of  steam-boilers.  Nov.  6;  six 
months. 

John  Carr,  of  North  Shields,  earthenware  manu- 
facturer, and  Aaron  Ryles,  of  the  same  place,  agent, 
fur  an  improved  mode  of  operating  in  certain  pro 
cesses  for  ornamenting  glass.    Nov.  9  ;  six  months. 

Jesse  Ross,  of  Leicester,  manufacturer,  for  a  new 
wool-combing  apparatus.   Nov.  9;  six  months. 

Henry  Davies,  of  Birmingham,  engineer,  for  cer- 
tain improved  machinery  suitable  for  applying 

Giwer  to  communicate  locomotion  to  bodies  requir- 
g  to  be  moved  on  land  or  water.   Nov.  9;  six 
months. 

Jesse  Smith,  or  Wolverhampton,  lock-maker,  for 
improvements  in  the  construction  of  locks  and 
latches,  applicable  for  doors  and  other  purposes. 
Nov.  9;  six  mouths. 

William  Edward  Newton,  of  Chancery -lane,  civil 
engineer,  for  certain  improvements  in  the  produc- 
tion or  ammonia.  (Being  a  communication.)  Nov. 
9 ;  six  months. 

William  Palmer,  of  Sutton-strcet,  Clcrkenwell, 
manufacturer,  for  improvements  in  the  manufac- 
ture of  candles.  (Being  partly  a  communication.) 
Nov.  9 ;  six  months. 

John  Oarnett,  of  Liverpool,  merchant,  and  Joseph 
Williams,  of  Liverpool,  aforesaid,  manufacturing 
chemist,  for  an  improved  method  of  manufacturing 
salt  from  brine.    Nov.  9 ;  six  months. 

John  Burnell,  (the  younger)  of  Whitechapel,  ma- 
nufacturer, for  improvements  in  the  manufacture 
of  leaves  or  sheets  of  horn,  commonly  called  lan- 
tern leaves,  and  in  the  construction  of  horn  lan- 
terns.   Nov.  9;  six  months. 

John  Edwards,  of  Cow  Cross-street,  gentleman, 
for  an  improved  strap  or  band,  for  driving  niachi- 
ntry,  and  for  other  purposes.   Nov.  9;  six  months. 

James  Stewart,  of  Osnaburgh-strect,  St.  Pancras, 
pianoforte  maker,  for  certain  improvements  in  the 
action  of  horizontal  pianofortes.  Nov.  11;  six 
months. 

George  Allarton,  of  West  Bromwich,  Stafford, 
surgeon,  for  certain  improvements  in  the  method 
of  balling  and  blooming  iron.  Nov.  11 ;  six  months. 

John  Peter  Booth,  of  Hatton-gardcn,  feather- 
merchant,  for  certain  improvements  in  the  manu- 
facture of  a  substance,  or  compound  fabric,  which 
will  be  applicable  to  the  makiug  of  quilts,  coverlets, 
and  wadding,  for  purposes  of  clothing  or  furniture. 
Nov.  11 ;  six  months. 

Isaac  Davis,  of  New  Bond-street,  optician,  for 
improvements  in  the  manufacture  of  sealing-wax, 
which  compounds  are  applicable  to  other  useful  pur- 
poses.  Nov.  11 ;  six  months. 

Edward  Joseph  Francois  Duclos  de  Boussons,  of 


Clyne  Wood  Metallurgical-works,  Swansea,  tor  im- 
provements in  the  manufacture  of  copper.  Nov.U ; 
six  months. 

John  Onions,  of  Field-lane,  Barlaston,  Stafford, 
engineer,  for  Improvements  in  the  manufacture  of 
certain  descriptions  of  nails,  screws,  and  chains. 
Nov.  1 1 ;  six  months. 

James  Young,  of  Newton-le-Willo  ws,  chemist,  for 
certain  improvements  in  the  manufacture  of  am- 
monia, and  the  salts  of  ammonia,  and  in  apparatus 
for  combining  ammonia,  carbonic  acid,  and  other 
gases  with  liquids,   Nov.  1 1 ;  six  months. 

Isaac  Dodds,  of  Sheffield,  engineer,  for  certain 
improvements  in  the  modes  or  methods  of  supply- 
ing gas  for  the  purposes  of  illuminating  towns  and 
other  places.   Nov.  13 ;  six  months. 

Henry  Mortimer,  of  Frith-street,  Soho,  gentle- 
man, for  improvements  in  covering  ways  and  sur- 
faces, and  in  constructing  arches.  Nov.  16;  six 
months. 

John  8quire,  of  Albany-place,  Regent's-park,  en- 
gineer, for  certain  improvements  in  the  construction 
of  steam-boilers  or  generators.  Nov.  16;  six  months. 

Robert  Sterling  Newall,  of  Gateshead,  Durham, 
wire-rope  manufacturer,  for  improvements  in  the 
manufacture  of  flat  bands.   Nov.  16  ;  six  months. 

John  Venables,  of  Burslem,  in  the  county  of 
8tarTord,  earthenware  manufacturer,  and  John  Tun- 
niclifT,  of  the  same  place,  bricklayer,  for  a  new  and 
improved  method  of  building  and  constructing 
ovens  used  by  potters  and  china-manufacturers  in 
the  firing  of  their  wares.   Nov.  20;  two  months. 

William  Manwaring,  of  York-street,  Lambeth, 
engineer,  for  certain  improvements  in  the  manufac- 
ture of  sugar.   Nov.  23;  six  months. 

Richard  Gurney,  of  Trewinnion-house,  Cornwall, 
for  a  method  of  cutting  wood  and  incrusting  the 
same  in  order  to  present  a  sure  footing  for  horses, 
and  other  purposes.   Nov.  25 ;  six  months. 


NOTES  AND  NOTICES. 

The  Thame*  Tunnel  may  now  be  said  to  be  com- 
pleted, the  passage  under  the  river  having  been 
carried  through  from  side  to  side,  that  is  to  say, 
from  the  vertical  shaft  on  the  Rotherhithe  aide  to 
the  corresponding  shaft  on  the  Wapping  shore.  AU 
that  now  remains  to  be  done  is,  to  form  the  ap- 
proaches on  both  sides ;  and  after  that,  (the  most 
difficult  task  of  all,  we  suspect,)  to  prevail  upon 
people  to  use  it.  A  cheap  steam  ferry  overhead 
would  not  leave  the  tunnel  a  single  passenger,  ex* 
cept  from  curiosity.  A  prodigious  work  truly  it  is ; 
but,  at  the  same  time,  one  of  the  most  absurd  and 
useless  of  the  present  age. 

An  Actual  Working  Air  Engine.— The  newspapers, 
metropolitan  as  well  as  provincial,  have  been  teem- 
ing lately  with  accounts  of  the  wonderful  perform- 
ance of  an  air  engine,  the  joint  invention  of  the  Rev. 
Dr.  Stirling,  of  Galston,  and  Mr.  Stirling,  engineer, 
of  Dundee.  "The  machine,"  it  is  stated,  "has 
been  working  occasionally  for  above  six  months  :" 
an  equivocal  sort  of  statement,  which  may  mean 
either  that  it  has  beqn  working  during  the  greater 
part  of  the  six  months,  (the  insinuated  meaning, 
no  doubt,}  or  that  it  has  only  been  worked  during 
as  many  days.  But  we  are  farther  told,  that  "it 
has  now,  for  upwards  of  a  month,  been  driving  all 
the  machinery  at  the  extensive  engineering  works 
of  the  Dundee  Foundry,  which  a  steam-engine  of 
approved  construction  had  hitherto  been  employed 
to  do."  This  it  may  have  done,  and  yet  not  km\- 
been  working  all  the  while,  nor  half  the  while.  The 
inventors  or  patentees,  or  patentee  proprietors — 
whoever  the  authors  of  these  statements  may  be — 
should  be  a  little  more  frank  and  explicit,  if  they 
care  any  thing  for  the  good  opinion  of  the  scientific 
public.  From  all  we  yet  know  of  this  engine  and 
its  performances,  we  see  no  reason  to  anticipate  for 
it  any  greater  success  than  has  attended  the  many 
previous  attempts  of  the  same  sort— all  of  which 
have,  after  early  days  of  equal  puffing  and  promise, 
turned  out  in  the  end  to  be  decided  failures. 
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DESCRIPTION  OP  BALLET'S  HYDRO-PNI 

The  use  of  elastic  fluids,  in  the  form  of 
springs,  has  been  long  since  proposed, 
and  occasionally  brought  into  practice, 
but  never  upon  a  large  scale,  or  with 
very  successful  results.  This  has  arisen 
principally  from  the  fact,  that  it  is  im- 
possible to  make  any  cylinder  and  piston, 
or  any  rod  and  stuffing-box,  absolutely 
and  permanently  air-tight,  especially 
under  the  effects  of  sudden  and  violent 
compressions :  hence,  the  air,  or  other 
elastic  fluid  used,  has  always  been  found 
gradually  to  escape  from  the  vessel  pro- 
vided for  its  compression,  leaving  the 
whole  apparatus  springless. 

Yet,  if  this  difficulty  be  once  overcome, 
the  advantages  accruing  from  the  use  of 
air,  (as  the  most  available  elastic  fluid  we 
have,)  as  a  spring,  are  very  great. 

The  spring  is  itself  practically  without 
weight.  It  is  capable,  without  any  "  tem- 
pering-," and,  again,  without  any  practical 
increase  of  weight,  of  having  its  elastic 
range  and  its  resisting  power  increased 
to  any  amount;  or,  on  the  other  hand, 
modified  with  the  minutest  nicety.  Un- 
like the  solid  spring  of  steel  or  other 
solid,  it  is  incapable  of  being  overstrained, 
or  of  being  broken  by  any  force. 

It  remains  a  spring  at  all  temperatures, 
and  in  all  climates  ;  and,  lastly,  its  pro- 
perties are  such,  that  the  resisting  energy 
of  the  spring  increases  with  the  amount 
of  the  force  with  which  it  is  compressed 
or  urged,  and,  by  a  suitable  arrangement, 
may  be  made  to  increase  according  to 
any  assignable  law. 

At  the  present  time  there  are  few,  if 
any,  applications  of  elastic  materials  so 
important  as  those  to  the  buffing  appa- 
ratus of  railway  carriages,  of  all  classes  : 
upon  their  perfection  the  comfort,  and, 
in  cases  of  collision,  &c,  the  safety  of 
railway  passengers  much  depends. 

Some  months  ago,  a  proposal  was 
published  in  the  Mechanics'  Magazine, 
for  the  use  of  air,  as  a  buffer  spring,  con- 
fined in  bags  of  caoutchouc  cloth  within 
cylinders,  and  compressed  by  a  plug  or 
piston. 

At  a  very  much  earlier  period,  how- 
ever, the  subject  of  air  buffers  had  en- 
gaged my  attention,  and  with  methods, 
as  I  conceive,  of  a  much  more  sound  and 
effective  kind  for  making  the  invention 
practically  available. 

In  a  word,  my  method  of  overcoming 


MATIC  BUFFERS.     BY  THB  INVENTOR. 

the  one  great  obstacle  to  the  use  of  air 
as  a  spring  consists  in  confining  the  air 
to  be  compressed  by  a  body  of  water,  or 
other  liquid ;  and  is  based  on  the  well- 
known  fact,  that  joints  or  sliding  surfaces 
can  readily  be  made  water-tight,  and 
kept  so,  which  cannot  be  made  or  main- 
tained air-tight. 

In  the  month  of  February,  1836, 1  de- 
signed a  set  of  buffing  apparatus  upon 
this  basis,  which  was  constructed  by  the 
firm  with  which  I  am  connected,  and 
placed  on  the  Dublin  and  Kingstown 
Railway,  attached  to  one  of  the  open 
passenger  carriages.  Fig.  1 0  of  the  draw- 
ings sent  herewith  shows  a  plan  of  the 
under  carriage,  fitted  with  the  buffing 
apparatus ;  and  fig.  1  *,  a  side  view  of  the 
air  cylinder,  &c,  on  a  larger  scale :  they 
are  traced  from  the  original  dated  plans. 
The  system  of  thorough  Luffing,  as  in- 
vented by  Mr.  Bergin,  the  intelligent 
manager  of  the  railway,  is  in  use  upon 
the  Dublin  and  Kingstown  line;  and 
hence  was  adopted  in  the  hydro-pneu- 
matic buffer,  as  then  designed,  o  a  is  a 
truly  bored  cylinder  of  cast-iron,  closed 
at  each  end  by  a  cover,  provided  with  a 
large  gland  or  stuffing-box,  through  which 
the  buffer- rod  passes,  being  turned  truly 
like  a  piston-rod,  which  in  fact  it  is.  The 
buffer-rod  going  from  end  to  end  of  the 
carriage,  passes  right  through  the  cylin- 
der, and  carries  a  solid  piston,  packed 
with  leather  collars  and  pressed  leather 
cups,  which  when  in  a  state  of  repose  is 
situated  in  the  middle  of  the  length  of 
the  cylinder.  The  piston  is  shown  stiJJ 
more  enlarged  in  fig.  2. 

b  b  are  two  air-vessels  of  a  cylindrical 
form,  with  hemispherical  ends  cast  on  to 
the  cylinder,  and  standing  vertical  upon 
its  upper  side  when  in  situ.  The  capa- 
city of  each  air-vessel  is  equal  to  that  of 
half  the  cylinder,  minus  the  bulk  of  the 
piston  and  included  portion  of  buffer- 
rod.  The  diameter  of  the  cylinder  was 
G  inches,  and  that  of  the  buffer-rod 
2£  inches,  of  solid  iron.  By  means  of  a 
suitably  situated  screw-plug,  the  whole  of 
the  cylinder  was  filled  quite  full  of  water, 
leaving  the  two  air-vessels  above  it  fuX 
of  air,  which,  by  a  condensing  syringe, 
was  brought  to  a  density  of  one  addi- 
tional atmosphere,  or  to  about  15  lbs.  per 
square  inch,  plus  pressure. 

In  this  state  of  things,  it  is  obvious  that 


Digitized  by  Google 


DESCRIPTION  OP  MALLEl's  HYDRO-PNEUMATIC  BUFFERS. 


41& 


any  force  acting  at  one  end  of  the  buffer-  end  of  the  cylinder,  and  thus  driving  the 

rod  would  compress  the  air  in  one  air-  water  at  that  end  up  into  the  air-vessel, 

vessel  and  rarefy  that  in  the  other,  by  It  is  also  plain  that,  as  the  water  will 

carrying  the  central  piston  towards  one  always  remain  at  the  lowest  part  of  the 


Fig.  i,- 


Fig.  1,* 
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vessel,  it  will  be  'constantly  interposed 
between  the  air  and  the  only  possible 
places  of  escape  from  the  cylinder, 
namely,  the  end  covers  and  stuffing- 
boxes. 

i^Tne  range  of  the  buffer-rod  was  limited 
to  two  feet— a  limit,  however,  which 
it  was  scarcely  possible  it  could  ever 
reach  by  any  force,  as  the  air  would 
then  be  condensed  into  about  one-fiftieth 
•  » 


of  its  original  volume  ;  but,  as  a  further 
precaution,  the  buffer-heads  c  c,  and  the 
counter  buffer-heads  d  d,  were  so  ar- 
ranged, that,  at  the  extremity  of  the 
range,  any  shock  given  to  the  buffer-rod 
would  be  visited  upon  and  distributed 
through  every  part  of  the  frame  of  the 
carriage.  The  whole  buffing  apparatus 
was  secured  by  bolting  to  the  frame  of 
the  under  carriage,  to  which  it  became  a 

BB  2 
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firm  and  substantial  spine  or  backbone, 
as  it  were,  increasing  its  strength,  in 
place  of  breaking  it. 

The  very  first  experiment  made  with 
this  buffer,  on  the  Dublin  and  Kingstown 
railway,  consisted  in  bringing  the  car- 
riage upon  one  of  the  lines,  and  causing 
ten  or  twelve  of  the  railway  porters  to 
run  it,  as  fast  as  they  could,  full  tilt 
against  one  of  the  stone  walls  of  the 
station-house,  from  which  it  rebounded, 
uninjured,  like  a  piece  of  Indian  rubber. 
The  piston  was  not  nearly  driven  home, 
or  to  its  whole  range,  but  had  passed 
through  more  than  four-fifths  of  it,  in- 
dicating a  blow  equal  to  more  than 
1,500  lbs. 

The  carriage  was  then  connected  with 
a  locomotive  engine,  and  drawn  along 
the  line,  going  at  various  speeds,  stopping 
and  reversing  as  suddenly  as  possible. 
The  results  were  in  every  respect  satis- 
factory. 

This  buffer  continued  a  long  time  in 
use  upon  the  Dublin  and  Kingstown 
railways — as  long,  I  believe,  as  the  under 
carriage  lasted — and  at  length  fell  into 
disuse  from  neclect,  as  standing  isolated, 
in  the  midst  of  a  different  buffing  system. 

I  have  stated  that  the  range  of  this 
buffer  was  24  inches :  the  effective  area 
of  compression  was  =  28*3  —  3  5  =  24  8 
square  inches,  say  25  square  inches. 
Now,  in  accordance  with  Marriott's  law, 
if  an  elastic  fluid  be  compressed  into  the 
nth  part  of  its  volume,  its  elasticity  will 
be  increased  n  times,  the  temperature 
being  assumed  to  remain  constant. 

If,  therefore,  we  assume  the  total  range 
of  24  inches  to  be  divided  into  five  inter- 
vals, the  elastic  resistances  afforded  by 
the  buffers  will  be,  respectively, 

At  6  in.  range  =    187*5  lbs. 
12  in.    „     =  375 
18  in.    ,,     =  750 
21  in.    „     =  1500 
24  in.    ,,     =  infinite. 

But,  further,  as  the  air  in  compression 
is  heated,  its  elasticity  will  be  slightly  in- 
creased, and  as,  in  proportion  that  the 
air  in  one  air-vessel  is  compressed,  that 
in  the  other  is  rarefied,  so  a  still  further 
augmentation  of  resistance  follows. 

The  subject  passed  from  my  mind,  and 
was  forgotten,  until  the  early  part  of  last 
year,  when  it  was  recalled  by  the  fre- 
quency of  railway  accidents,  and  I  then 
designed  two  improved  forms  of  air 


buffer,  of  which  I  send  tracings,  and 
both  of  which,  I  am  of  opinion,  may  be 
made  of  practical  value.  The  design 
No.  3  is  for  a  great  terminus  buffer,  to 
be  placed  in  a  station-house,  or  other 
similar  situation,  where  trains  require  to 
be  brought  up,  without  the  possibility  of 
running  beyoud  a  given  point. 

Such  buffers  are  at  present  occasionally 
in  use,  of  various  constructions.  On  the 
Black  wall  railway,  trusses  of  hay  are 
placed  at  the  extremity  of  the  station- 
house,  to  receive  the  shock  of  an  in- 
coming carriage;  on  the  Dublin  and 
Kingstown  line,  terminus  buffers,  with 
powerful  compound  spiral  springs,  are  in 
use ;  and  so  forth.  But  it  is  very  doubt- 
ful how  far  any  one  of  these  methods  now 
in  use  would  be  competent  to  resist  the 
shock  of  an  incoming  train  at  a  high  ve- 
locity ;  or,  if  so,  whether  it  would  not 
bring  it  up  so  suddenly,  as  to  effect  much 
of  the  damage  of  actual  collision. 

These  conditions,  however,  I  conceive 
my  hydro  pneumatic  terminus  buffer  may 
be  made  fully  to  answer.  Fig.  3  (on  our 
front  page)  is  a  side  and  end  elevation  of 
such  a  buffer.  The  construction  is  so 
plain,  as  scarcely  to  need  description.  A 
large  cast-iron  cylinder,  having  a  gland 
at  one  end  and  close  at  the  other,  is  firmly 
secured  down  iu  a  horizontal  position  to 
a  mass  of  masonry,  by  lateral  framing  of 
cast-iron  on  a  bed  plate.  The  gland  of 
this  is  filled  by  a  turned  cylinder  of  cast- 
iron,  also  hollow,  bore  of  36  inches  dia- 
meter, open  at  its  inner,  and  closed  at  its 
outer  end,  which  is  armed  with  a  large 
padded  leather  buffer-head.  This  cylin- 
der is  free  to  slide  in  the  gland  horizon- 
tally. The  outer  cylinder  has  got  at  its 
lower  side  a  large  aperture,  communicat- 
ing with  a  spherical  air-vessel  by  a  pipe 
dipping  into  it :  this  is  enclosed  in  a  ca- 
vity ot  the  masonry. 

The  cylinder  is  filled  with  water,  simpk 
by  pouring  it  in  at  the  top  man  lid,  which 
is  then  screwed  down,  and  the  buffer  u 
ready  for  use.  The  air  in  the  air-vessel* 
which  is  here  of  about  equal  capacity 
with  the  cylinder,  is  of  course  permanently 
compressed  with  a  force  equal  to  a  column 
of  water  of  the  altitude  from  the  surface 
of  the  water  iu  the  air-vessel  to  the  highwt 
part  of  the  cylinder ;  and  if  any  impute 
be  given  to  the  inner  cylinder,  which  may 
be  considered  simply  as  a  large  plunger 
or  ram,  it  will  be  driven  forwards  into  the 
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outer  cylinder,  and  in  doing  so  will  drive 
an  equal  bulk  of  water  into  the  air-vessel, 
compressing  the  air  therein,  the  elastic 
resistance  of  which  will  increase  in  pro- 
portion to  the  compressing  force. 


In  this  buffer,  if  the  plunger  be  driven, 
in  half-way,  the  air  in  the  air-vessel  will 
have  a  density  of  one  atmosphere,  and 
the  total  resistance  afforded  at  this  point 
would  be  =  13,270  lbs.,  and  so  on  ;  and 
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if  the  plunger  were  driven  in  so  far,  that 
10  atmospheres  wa9  the  density  of  the 
air,  the  buffer-head  would  equilibrate  a 
blow  having  a  force  of  about  sixty -eight 
tons.  The  total  range  given  here  to  this 
buffer  is  8i  feet ;  but  it  is  obvious  that 
any  length  of  range  desirable  may  be 
given  to  such  an  instrument,  so  as  to 
bring  up  a  railway  train  with  any  required 
degree  of  gentleness.  From  the  proper- 
ties of  elastic  bodies,  die  plunger,  wnen 
struck  by  an  imperfectly  elastic  system, 
such  as  a  railway  train,  and  driven  in  by 
it,  would  again  rebound  with  consider- 
able force,  and  would  be  liable  to  be 
driven  wholly  out  of  the  gland :  this  is 
provided  for  by  a  turned  rod,  marked  a?, 
secured  in  the  axis  of  the  plunger,  and 
passing  through  a  small  stuffing-box  in 
the  back  end  of  the  outer  cylinder,  and 
having  a  large  nut  and  a  number  of 
leather  collars  to  deaden  the  blow  upon 
its  extremity:  this  catches  the  plunger 
on  the  return  stroke. 

Such  is  the  method  I  propose  for  bring- 
ing up  a  train  at  a  station.  I  now  pro- 
ceed to  describe  the  application  of  my 
svstem  of  buffing  to  railway  carriages,  in 
connection  with  a  new  method  of  framing 
these;  so  that  the  only  effective  pro- 
tection possible  shall  be  given  to  railway 
passengers  in  the  event  of  collision, 
namely,  that  they  shall  sit  in  carriages 
which  not  only  will  ease  the  blow  to  the 
utmost,  but  shall  be  competent,  by  their 
construction,  to  bear  the  residual  shock 
without  being  crushed  to  fragments,  or 
being  thrown  off  the  line  in  some  direc- 
tion transverse  to  their  original  motion. 
Until  these  objects  be  effected,  railway 
travelling  must  be  always  liable  to  frightful 
accidents;  for  it  must  be  obvious  to  any 
one  who  has  practically  observed  the 
working  of  any  long  line  of  railway,  that, 
however  perfect  the  way  and  manage- 
ment may  be — however  complete  the 
system  of  signals,  telegraphs,  &c,  col- 
lisions will  occur,  as  they  do  occur  on 
common  roads,  to  the  end  of  the  chapter. 

The  method  by  which  I  propose  to 
meet  this  most  desirable  end  consists  in 
adapting  to  passenger  carriages  hydro- 
pneumatic  buffers  of  a  peculiar  construc- 
tion, the  efforts  of  which,  in  the  event  of 
collision,  shall  be  directed  through  parts 
of  the  carriage  frame,  capable  of  sustain- 
ing the  most  severe  residual  shock  likely 
to  be  visited  on  them;  and  in  placing 
buffers  at  points  symmetrically  above  and 


below  the  common  centre  of  gravity  of 
the  train  and  load  of  passengers,  &c ,  or 
rather,  symmetrically  round  a  line  formed 
by  joining  the  centres  of  gravity  of  the 
several  carriages  and  loads,  when  in  mo- 
tion on  the  rails ;  whereas,  at  present,  all 
the  buffers  in  use,  whether  in  themselves 
good  or  bad,  are  placed  below  the  centre 
of  gravity  of  the  whole  train.  Thus,  in 
the  event  of  collision,  a  motion  of  revolu- 
tion must  ensue  in  every  carriage:  in 
other  words,  the  carriages  are  either  up- 
set or  thrown  off  the  rails. 

The  design  fig.  4  represents  an  improved 
passenger  close  carriage,  thus  arranged, 
in  side  and  end  elevation,  and  plan  of 
under  carriage,  together  with  the  details 
of  the  hydro-pneumatic  buffer.  The  same 
letters  refer  to  all  the  figures,  aaaa 
are  the  lower  buffers,  placed  in  the  usual 
position  at  the  four  corners  of  the  under 
carriage ;  c  c  are  similar,  but  smaller  buf- 
fers, placed  in  the  centre  of  the  breadth 
of  the  carriage,  in  the  thickness  of  the 
roof,  so  that  on  the  end  elevation  it  will 
be  perceived  the  three  buffers  at  either 
end  are  placed  in  the  angles  of  an  isosceles 
triangle,  and  that  a  horizontal  line  passing 
through  the  common  centre  of  gravity  of 
the  carriage  and  its  load,  in  the  direction 
of  motion,  would  pass  through  the  point 
a,  or  nearly  through  the  centre  of  the  tri- 
angle, generally  a  little  below  it.  It  is 
thus  obvious  that,  in  the  event  of  any 
collision  with  another  similar  carriage,  or 
with  any  vertical  plane  opposed  to  its 
motion,  the  whole  motion  of  the  mass 
will  be  destroyed  or  absorbed,  and  there 
will  be  no  resultant  to  produce  revolu- 
tion round  a  point  in  the  system ;  in 
other  words,  the  carriage  and  passengers 
may  receive  a  blow  of  any  degree  of 
violence,  but  there  will  be  no  tendency 
in  the  carriage  to  capsize,  or  leap  off  the 
rails,  or  be  thrown  over  the  next  one  to 
it,  as  is  now  the  usual  result. 

But  we  have  further  to  provide  against 
the  violence  of  the  blow  in  such  a  way 
that  it  shall  be  eased  as  much  as  possible 
on  the  passengers  and  carriages,  and  that 
the  latter  shall  be  competent  to  sustain 
the  residual  shock  without  going  to 
pieces.  A  careful  inspection  of  the  plan 
will  render  minute  description  unneces- 
sary, as  to  the  general  structure  of  th« 
body  and  of  the  under  carriage.  We 
will  first  describe  the  construction  of  the 
buffers,  figs.  5  and  6:  b  is  a  hollow  cy- 
linder of  cast-iron,  close  at  one  ead  and 
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carrying  a  gland  or  stuffing-box  at  the 
other;  it  may,  if  decreased  weight  be 
important,  be  made  of  wrought- iron,  or 
cast  in  gun-metal,  about  £inch  thick,  and 
ornamented  in  any  way  exteriorly.  The 
close  end  of  this  cylinder  is  prepared  to 
receive  and  connect  firmly  with  a  tube  of 
wrought-iron,  made  of  1-inch  boiler  plate 
welded,  which  forms  the  central  part  of 
each  side  of  the  under  carriage  frame,  and 
connects  the  corner  buffers  at  the  same 
side  together,  forming  a  rigid  column  be- 
tween them.  At  the  upper  and  under 
sides  of  this  tube  and  the  buffer  cy- 
linders, the  ash  timber  top  and  bottom 
frames  of  the  under  carriage  are  secured  by 
bolts,  as  shown  in  the  figures.  Within  the 
gland  is  placed,  free  to  slide  in  or  out,  the 
turned  plunger  or  buffer-ram  a,  which  is 
hollow,  of  gun-metal  or  cast-iron,  close 
at  both  ends,  and  having  no  opening  into 
it,  except  the  one  in  its  lower  side,  when 
in  situ  at  E.    The  outer  end  of  each 

{hunger  is  armed  with  the  usual  stuffed 
eather  buffer- head.  The  plunger  being 
in  its  place,  and  out  to  its  extreme  range, 
and  the  gland  packed,  the  cylinder  6  is 
tilled  quite  full  of  water  by  the  aperture 
at  p,  and  the  screw  plug  again  fastened 
therein.  The  buffer  is  now  ready  for 
use;  for  it  is  obvious  that  any  force 
which  urges  the  plunger  inwards  will 
drive  the  water  from  the  cylinder  6, 
through  the  aperture  r,  into  the  interior 
of  the  plunger  a,  and  that,  on  being  re- 
lieved, the  air  will  agaiu  expand,  and  re- 
turn the  water  back  into  the  cylinder  6. 

But,  to  make  this  arrangement  perfect, 
two  precautious  require  still  to  be  taken. 
The  plunger  must  be  prevented  from 
slipping  altogether  out  of  the  cylinder,  or 
getting  beyond  the  gland  by  the  rebound, 
and  such  a  degree  of  springiness  must 
be  given  to  the  buffer,  at  all  times,  as 
shall  just  overcome  the  friction  of  the 
gland,  and  make  it  feel  easy, or  "corky," 
as  it  is  commonly  called.    To  pre- 
vent the  return  of  the  plunger  beyond 
the  proper  point,  and  enable  air  to  be 
condensed  into  it  to  any  requisite  degree, 
a  projecting  fillet,  1 t,  is  cast  upon  its 
inner  end,  the  circumference  of  which 
being  divided  into  six  equal  parts,  three 
of  these  are  cut  away.    The  projecting 
fillets  fir,  in  the  interior  of  the  cylinder 
6,  forming  the  packing  spaces  and  plunger 
guide  of  the  gland,  are  likewise  so  divided 
and  the  alternate  portions  cut  away,  as 
better  shown  in  the  transverse  section, 


tig.  8  at  B.  It  is  hence  obvious,  that  the 
plunger  can  be  passed  into  the  cylinder, 
the  three  projections  t t  going  into  the 
spaces  cut  away  of  the  fillets  v  to;  and  on 
turning  the  plunger  round  its  axis  one- 
sixth,  it  is  plain  that  the  projections  1 1 
will  meet  the  remaining  portions  of  the 
fillets  at  u,  and  prevent  its  return. 

But  the  plunger  roust  be  maintained  in 
this  position,  that  is,  prevented  in  use 
from  turning  round,  in  order  that  the 
aperture  r  may  be  always  at  the  lower 
side  in  the  cylinder  6 ;  for  this  purpose 
the  plunger  has  a  slot  planed  out  at  its 
lower  side,  along  its  whole  length,  at  o  o; 
a  corresponding  projection  of  leather  is 
formed  in  the  gland  s,  at  y;  the  gland  is 
slipped  over  the  plunger  before  the  latter 
is  pushed  into  the  cylinder,  atid  as  soon 
as  the  gland  is  secured  by  its  own  six 
bolts,  m  m,  to  the  stuffing-box  of  the 
cylinder  6,  it  is  plain  the  plunger  can  no 
longer  turn  round  ;  it  is  only  free  to  slide 
in  and  out,  within  its  prescribed  range. 
A  firm  seat  is  procured  for  the  packing 
against  the  fillet  «?,  by  means  of  a  loose 
collar  or  bushing  of  brass,  first  put  in  in 
two  parts. 

Air  may  now  be  condensed  into  the 
interior  of  the  plunger,  to  any  degree  desi- 
rable, which  will  generally  be  found  to 
be  to  about  one  atmosphere;  at  D,  a 
valve  is  provided  of  great  simplicity, 
consisting  merely  of  two  screw  plugs 
of  brass  tapped  into  the  cast  iron,  and 
shown  in  tig.  10  at  full  size  ;  the  plug 
n  is  placed  directly  beneath  the  aper- 
ture r,  into  the  plunger,  so  that  any  air 
which  enters  them  shall  bubble  up 
through  the  water  and  ascend  into  the 
inside  of  the  plunger.  This  plug  is  of 
6oft  yellow  brass,  with  a  conical  ex- 
tremity fitting  a  seat  bored  in  the  cast 
iron  of  the  cylinder  6;  there  is  a  leather 
or  leaden  collar  under  its  head ;  a  small 
lateral  aperture  just  above  the  seat 
leads  into  the  chamber  of  the  second 
plug  m,  which  has  a  simple  leather 
washer  under  its  head.  To  use  this 
valve,  the  plug  m  is  unscrewed,  and  a 
union  joint  on  the  extremity  of  a  flex- 
ible tube,  connected  with  a  condensing 
syringe  or  reservoir  of  condensed  air, 
is  screwed  into  its  place ;  the  screw  n 
is  now  withdrawn  by  about  four  revolu- 
tions; the  air  is  then  free  to  enter  the 
inside  of  the  plunger  as  soon  as  it  is 
condensed  sufficiently,  as  indicated  by 
a  gauge  attached  to  the  condensing  ap- 
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paratus;  the  plug  n  is  screwed  hard 
nomc,  the  union  joint  removed,  and 
the  plug  m  returned  to  its  place.  The 
vessel  6  is  now  staunch. 

As  the  whole  system  is  by  construc- 
tion air  tight,  there  being  in  all  buffers, 
upon  my  principle,  no  escape  for  the 
air  but  through  the  water,  this  opera, 
tion  of  charging  the  cylinders  with  air 
need  never  be  repeated  more  than  once, 
unless  the  buffer  be  taken  asunder  for 
examination  or  repair.  It  is  also  plain, 
that  this  charging  with  air  may  be 
done  almost  instantaneously  from  a 
fixed  reservoir,  maintained  at  the  re- 
quired pressure  by  a  pump,  wrought  by 
power  at  the  carriage  station  of  a  line 
of  railway — the  carriages  being  brought 
to  it,  in  the  same  way  as  locomotive 
boilers  are  on  some  lines  filled  with  hot 
water  from  a  fixed  boiler  at  the  engine 
station. 

It  may  be  observed  now  on  inspect- 
ing the  side  elevation  and  plan  of  the 
under  carriage,  that  each  side  frame  of 
the  latter  constitutes  a  cylindrical  iron 
column  of  immense  strength  to  resist 
an  endway  shock,  and  that  the  two 
•upper  buffers  are  connected  by  a  simi- 
lar column.  It  will  be  further  seen 
that  the  other  arrangements  of  the  un- 
der carriage  frame,  by  the  application 
of  diagonal  stays  and  braces,  and  by 
the  judicious  use  of  angle  plating  and 
straps,  are  such  as  ensure  the  most 
uniform  and  consenting  resistance  to 
blows,  or  other  strains,  whether  end- 
ways or  laterally.  The  principle,  so 
well  urged  by  Sir  Robert  Seppings, 
with  respect  to  the  framing  of  vessels 
has  been  kept  in  view,  as  it  ever  should 
be,  "  that  in  any  complex  system,  par- 
tial weakness  becomes  the  weakness 
of  the  whole  structure." 

The  axle  guards  are  by  a  somewhat 
novel  construction  made  subservient 
to  strengthen  the  side  frames,  and  afford 
fulcra  for  the  rod  k  k,  which,  as  a  truss, 
IfiJJens  the  under  carriage  in  the  verti- 
cal* But  the  structure  would  still  be 
a  weak  one,  as  liable  to  be  twisted ;  to 
provide  against  which,  and  also  to  pre- 
vent passengers  being  injured  by  the 
etuis  of  the  carriage  being  suddenly 
pierced  by  an  obstacle,  the  top  buf- 
fers are  connected  with  the  lower  corner 
ones,  at  either  end,  by  a  framing  of 
wrought  iron,  shown  in  dotted  lines  on 
the  end  elevation  at  qq;  the  interior 


of  the  triangle  thus  formed  is  sheeted 
in  with  thin  plate  iron,  about  No.  10, 
wire  gauge.  Previously  to  being  riveted 
on  to  the  triangular  frame,  it  is  ham- 
mered convex  towards  the  outside,  with 
a  convexity  of  about  2  inches.  The 
whole  of  this  iron  frame,  which  firmly 
secures  together  the  three  lines  of  buf- 
fers, lies  concealed  in  the  thickness  of 
the  end  sheeting  of  the  carriage.  These 
three  points  may  be  considered  as  so 
united,  that  forming,  or  being  imagined 
to  form,  the  solid  angles  of  a  triangular 
prism,  whose  axis  is  horizontal,  and 
passes  through  the  centre  of  gravity  of 
the  whole  system,  they  shall  receive 
without  disturbance  the  shock  of  the 
most  severe  collision ;  and  certainly 
looking  to  the  nature  of  the  buffers  and 
their  arrangement,  they  must  be  allow- 
ed to  be  better  competent  to  sustain  such 
collisions  than  any  of  the  flimsy,  yet 
ponderous  systems  of  carriage  framing 
now  in  use.  Spiral  springs  are  used  for 
the  drag  chains ;  they  might  of  course 
be  formed  with  hydro-pneumatic  springs 
also,  as  it  is  likewise  obvious  that  this 
method  of  retaining  the  elastic  fluid  of 
an  air  spring  gives  the  power  of  readily 
forming  the  springs  of  carriages,  t.  e., 
the  bearing  springs,  on  the  same  plan. 
Blenkinsop,  I  believe,  tried  to  use  bear- 
ing springs  for  a  locomotive  engine 
years  ago,  formed  of  cylinders  from  the 
bottom  of  the  boiler,  which  floated,  as 
it  were,  on  pistons  bearing  on  the  axles, 
by  virtue  of  the  elasticity  of  the  steam 
in  the  boiler.  The  plan  did  not  answer, 
however,  and  the  reasons  are  obvious : 
the  frequent  changes  of  elasticity  in 
the  steam  of  the  boiler — the  expansion 
and  contraction  of  the  cylinders  and 
pistons  by  heating  and  cooling — the  dif- 
ficulty of  maintaining  them  staunch,  and 
of  handling  them  when  hot — must  have 
prevented  any  uniformity  of  action  in 
such  an  arrangement.  But  a  hydro- 
pneumatic  railway  carriage  spring  may 
consist  of  nothing  but  an  inverted  cy- 
linder, with  a  close  top,  a  stuffing-box 
at  its  lower  end,  and  a  solid  plunger 
working  in  it.  The  water  will  always 
be  in  the  lower  part  of  the  cylinder, 
and  of  course  make,  the  stuffing-box 
air  tight.  This  arrangement  qboTishes 
axle  guards,  and  oil  boxes,  &c.  in  toto. 
The  bearings  for  the  axles  are  secured 
directly  to  the  lower  ends  of  the  spring 
plungers,  and  the  cyliuder  forms  the 
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connection  with  the  under  carriage  by 
grasping  the  plunger. 

Of  the  other  details  of  the  design  for 
the  under  carriage,  &c,  it  is  not  neces- 
sary to  say  anything ;  they  are  quite 
the  same  as  those  furnished  by  the 
writer's  firm  to  the  Manchester,  Bolton 
and  Bury  Railway  Company,  and  to  the 
Sarskoeceloe  Railway  at  St.  Petersburg, 
and  still  in  use. 

A  few  words  may  be  added,  as  to  the 
probable  objections  that  mav  be  made 
to  this  system.  The  first  will  be,  that 
carriages  thus  constructed  w  ill  be  enor- 
mously heavier  than  those  at  present 
in  use.  It  would  unreasonably  extend 
this  already  long  paper,  to  enter  here 
into  details  of  comparative  weight:  but 
I  am  prepared  to  show  that  the  car- 
riage above  described  can  be  construct- 
ed, so  that  its  weight  shall  not  only  not 
exceed,  but  shall  not  equal  that  of  the 
carriages  now  in  use  on  most  lines  of 
railway  in  Great  Britain.  I  am  also 
ready  to  show  that  the  cost  will  be  less 
than  that  of  the  Grand  Junction  pattern 
of  carriages,  or  of  most  others  that  are 
respectably  finished. 

Much  also  might  be  anticipated  in 
way  of  objection,  as  to  the  degree  of 
care  requisite  to  keep  carriages  of  this 
construction  in  working  order,  as  com- 
pared with  those  in  use—  as  to  how  far, 
incases  of  collision,  carriages  are  likely 
to  be  fairly  struck  end  on,  and  in  such 
a  way  as  to  receive  the  shock  by  their 
buffers,  and  much  such  matter;  but  I 
fear  to  trespass  further,  and  must  leave 
all  such  questions  to  their  best  an- 
swers, the  opinions  of  practical  men, 
and  the  results  of  trial. 

Robert  Mallet,  Ph.D., 
Ass.  Ins.  C.E. 

Dublin,  November  G,  lS-tl. 


ABOLITION  OF  THE  CLIMBING  BOY 
SYSTEM. 

It  has  hitherto  been  a  lasting  re- 
proach, that  the  mercenary  and  sordid 
motives  of  a  particular  class  of  trades- 
men, coupled  with  and  supported  by 
apathy  and  want  of  feeling  on  the 
part  of  the  public  at  large,  should  have 
80  long  perpetuated  the  disgraceful 
sacrifice  of  children  of  tender  years  to 
a  cruel,  ignominious,  and  dangerous 
employment— to  perform  an  operation 
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which  can  be  done — not  only  as  well- 
but  even  bettbr  by  mechanical  instru- 
ments ! 

The  time,  however,  is  now  fast  ap- 
proaching, that  is  to  put  an  end  (we 
trust  for  ever)  to  the  employment  of 
children  in  sweeping  chimneys:  and 
we  have  great  pleasure  in  observing, 
that  in  order  to  direct  public  attention 
to  such  provisions  as  it  will  be  neces- 
sary to  make,  in  some  cases,  to  adapt 
chimneys  to  the  operation  of  mecha- 
nical cleansing,  the  philanthropic  indi- 
vidual, Mr.  Stevens,  to  whose  humane 
and  unwearied  exertions  we  are  mainly 
indebted  for  the  approaching  emanci- 
pation of  "  these  little  negroes  of  our 
own  growth"  has  printed  for  gratuitous 
distribution,  a  neat  little  pamphlet  un- 
der the  title  of  Plain  Hints  on  the  Sub- 
ject of  Chimney  Sweeping  as  connected 
with  the  First  of  July,  18  42.* 

In  this  pamphlet  it  is  clearly  shown 
to  be  the  interest,  as  well  as  the  impe- 
rative duty,  of  every  one  to  see  whether 
his  chimneys  require  adapting  to  the 
use  of  the  machine,  before  the  Act 
comes  into  operation;  as  also  the  neces- 
sity of  consulting  an  honest  and  intelli- 
gent tradesman  on  the  subject 

It  is  stated  that  some  persons  on 
consulting  their  old  chimney-sweepers 
(who  have  hitherto  thrown  every  im- 
pediment in  the  way  of  the  immediate 
introduction  of  the  machine,)  have  been 
induced  to  alter  chimneys  that  really 
required  no  alteration  :  and  others  have 
been  altered  at  a  considerable  expense, 
where  a  trifling  outlay  would  have  suf- 
ficed. 

It  is  well  observed,  that  the  legisla- 
ture did  not  imagine  that  chimneys 
would  sweep  themselves,  nor  was  any 
provision  made  for  those  whose  indo- 
lence is  too  great  to  admit  of  the  slight- 
est forethought.  Parliament  resolved 
to  prohibit  "  live  chimney  sweeping," 
when  it  was  seen  that  every  chimney 
in  existence  could  be  safely  swept  by 
Glass's  machinef  with  a  little  con- 
trivance, and  with  a  slight  outlay  of 
money  ;  and  those  who  neglect  these 
simple  precautions  will  make  their  fruit- 
less complaints  with  a  very  ill  grace. 

Mr.  Stevens  notices  in  detail  the  chim- 
neys that  do  not,  as  well  as  those 

•  To  be  had  gratis  on  application  at  the  Hand-in- 
Hand  Insurance  Office,  No.  I,  Bridge-street,  Black- 
friars. 

t  Described  in  volume  ix,  page  184. 
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that  will,  require  to  be  altered  to  ef- 
fect their  perfect  cleansing  by  mecha- 
nical means ;  furnishing  descriptions, 
with  illustrative  engravings,  of  nume- 
rous chimneys  in  public  and  private 
buildings  which  presented  more  than 
ordinary  difficulty  in  their  adaptation, 
and  pointing  out  the  easy  manner 
in  wnich  each  of  these  difficulties 
have  been  effectually  surmounted.  We 
would  willingly  quote  largely  from  this 
source,  but  that  the  pamphlet  itself  is 
to  be  had  on  such  easy  terms — only  to 
ask  for  and  have.  Every  one  who 
takes  the  least  interest  in  the  subject 
will,  of  course,  possess  himself  of  a 
copy. 


badcock's  automaton  lubricator. 

(Registered  pursuant  to  Act  of  Parliament,) 


The  apparatus  shown  in  the  prefixed 
engraving  has  been  devised  for  effec- 
tually supplying  oil  to  machinery  while 
in  motion,  with  much  greater  regu- 
larity under  every  variation  of  speed 
than  has  hitherto  been  accomplished. 

It  consists  simply  of  an  oil  chamber 
or  reservoir  A,  from  which  the  oil  flows 
down  the  short  tube  or  passage  6,  to  a 
plug-tap  D,  which  is  interposed  between 
the  upper  passage  b,  and  the  lower  one  or 
nosel  c :  the  latter  being  inserted  in  the 
upper  journal  or  bearing  of  the  shaft  or 
axle  to  be  lubricated.  The  end  of  the 
plug-tap  D  is  prolonged  (e)  to  receive 
a  ratchet  or  other  wheel,  through  which 
the  requisite  motion  is  communicated 


to  it  from  the  prime  mover.  The  plug- 
tap  D  has  a  cap  or  cavity  sunk  in  a 
portion  of  its  circumference,  which  by 
the  rotation  of  the  plug  is  brought  al- 
ternately opposite  the  two  passages  b 
and  c ;  when  it  is  opposite  the  former 
it  becomes  filled  with  oil,  which  is  dis- 
charged as  soon  as  it  reaches  the  pas- 
sage c,  down  which  it  flows  to  lubricate 
the  moving  parts  of  the  machine  to 
which  it  is  applied. 

As  the  machine  goes  faster  or  slower, 
so  will  the  quantity  of  oil  supplied  to  it 
be  constantly  proportioned  to  its  rate  of 
working,  and  the  moment  the  engine 
stops,  the  lubrication  will  stop  also. 

In  these  respects  Mr.  Badcock's  en- 
genious  contrivance  differs  from,  and  in 
our  opinion  surpasses  all  the  lubrica- 
tors with  which  we  were  previously 
acquainted. 

THE  THEORT  OP  THE  PERCUSSIVE  ACTION 
OF  STEAM. 

Sir, — I  have  read  several  times,  and 
each  time  with  fresh  interest,  the  paper 
published  in  your  946th  Number,  on  the 
"  Percussive  Action  of  Steam  I  have 
likewise  read  Mr.  Wigney's  ideas  on 
this  subject,  and  his  New  Theory  pub- 
lished in  your  953rd  Number,  and  offer 
you  now,  if  you  will  accept  them,  some 
observations  on  the  last-named  paper. 

I  must  beg  to  differ  entirely  from  Mr. 
Wigney,  as  to  his  manner  of  accounting 
both  for  the  generation  of  high  pressure 
steam,  and  for  its  percussive  action. 

I  think  the  percussive  action  of  steam 
is  simply  explained  by  the  fact  that  the 
e fleet  of  any  power  is  in  direct  ratio  to 
the  quickness  of  its  application.  Thus, 
a  quantity  of  steam  let  on  at  once  is 
more  effective  than  the  same  quantity 
let  on  gradually.  The  different  degrees 
of  pressure  at  which  steam  is  generated 
in  boilers,  are  strongly  opposed  to  Mr. 
Wigney's  opinions,  for  if  "  the  superior 
impulsive  power  of  high-pressure  steam 
is  only  due  to  the  accumulation  of  heat 
in  the  boiler-plates,  and  that  the  im- 
mense pouter  of  the  steam  on  its  egress 
from  the  boiler  is  not  innate  in  the 
steam  while  within  the  boiler,"  why, 
then,  by  constructing  a  boiler  with  very 
thick  plates,  so  as  to  retain  a  large 
quantity  of  caloric,  and  by  generating 
steam  of  41bs  in  it,  one  might  create  a 
pressure  of  30tbs,  to  4uft)s  in  the  cylin- 
der when  the  steam  port  was  opened. 
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If  it  be  not  giving  Mr.  Wigney  too 
much  trouble,  I  should  be  glad  to  hear 
from  him  upon  what  facts  he  bases  his 
assertion  that  the  maximum  tempera- 
ture of  steam  is  212°,  and  whether  any 
experiment  he  has  made  justifies  him 
in  saying  so. 

Your  correspondent  further  says, 
u  that  he  must  ever  remain  sceptical  as 
to  the  possibility  of  compressing  a  vol- 
ume of  steam  into  a  less  space  than  that 
tch ich  it  occupies  at  21 2°. "  Why,  even 
admitting  steam  could  not  be  heated 
more  than  212°,  this  is  no  reason  why 
it  should  be  incompressible;  water,  air, 
&c,  are  compressible,  and  why  should 
steam,  which  is  so  much  subtler  than 
water,  form  an  exception?  I  certainly 
do  think  that  steam  can  be,  and  is, 
daily,  very  much  compressed  ;  increase 
of  density  is  a  consequence  of  compres- 
sion, and  as  soon  as  space  is  allowed 
(as  in  all  engines  working  expansively) 
expansion  follows  of  course. 
I  am,  Sir, 

Your  Constant  Reader, 

SlMPLIFICATOR. 

London,  November  15,  1841. 


APPLICATION  OF  THE  CORNISH  ENGINE  TO 
WATER-WORKS. 

Sir,—*'  An  Enquirer,"  in  No.  945,  has 
brought  forward  a  subject  of  interest  to 
the  snare-holders  of  water-work  com- 
panies ;  but  I  fancy  the  positions  he 
has  laid  down,  with  some  degree  of 
hesitation,  will  be  found  untenable.  I 
will  endeavour  to  show  that  the  plunge 
pump  is  not  an  essential  part  of  the 
Comish  engines,  and  that  it  may  be 
adapted  for  nigh  or  low  service,  though 
perhaps  not  with  so  much  facility  as 
the  common  bucket  pump. 

It  is  needless  to  refer  farther  to  the 
relative  advantage  of  slow  or  rapid 
combustion,  as  it  still  appears  to  be  a 
disputed  point.  Clothing  is  different, 
but  that  is  an  old  storv,  and  though  a 
theoretical  idea  in  Watt's  hands,  it  has 
become  a  practical  advantage  in  the 
hands  of  the  Cornish  engineers. 

The  proposal  for  a  little  higher  steam 
I  hold  to  be  extremely  dangerous.  A 
little  higher  steam  would  soon  be  re- 

Suired  for  a  little  more  expansion,  and 
lese  little  mores  blow  up  boilers.  High 
steam  in  proper  boilers  is  another 
question. 


In  the  mines  of  Cornwall  the  bucket 
and  plunger  pumps  are  often  attached 
to  the  same  engine,  and  the  exclusion 
of  either  variety  cannot  affect  the  cha- 
racter of  the  engine.  The  question  of 
the  relative  superiority  of  these  pumps 
is  another  point,  that  may,  however, 
prove  of  interest  to  parties  engaged  in 
the  supply  of  water  to  towns. 

Recently  the  old  stand  pipe  has  been 
introduced,  in  lieu  of  the  air  vessel, 
and  the  water  is  driven  up  to  a  height 
sufficient  to  overcome  the  friction  of  the 
mains,  at  the  velocity  due  to  the  delivery. 
It  certainly  appears  to  me  that  an  ad- 
justment of  the  power  to  the  load  is 
practicable  by  several  means  in  plun- 
ger pumps :  1.  An  alteration  of  the 
weights  of  the  plunger.  2.  The  use 
of  two  pumps,  the  second  to  be  added 
for  low  service.  3.  A  weight,  movable 
on  a  railway,  placed  on  the  massive 
beam  of  a  Cornish  engine,  to  act  with 
the  steam  for  low,  and  against  the 
steam  for  high  service ;  and  these 
schemes  may  be  used  jointly  or  sepa- 
rately. 

I  conceive  that  the  suggested  altera- 
tions of  a  Boulton  and  Watt's  engine, 
recommended  by  "An  Enquirer,"  are  on 
a  par  with  the  conduct  of  a  well  known 
company,  who  took  the  money  of  a 
manufacturer,  and  instead  of  applying 
it  to  the  purposes  intended,  employed 
it  in  the  establishment  of  a  rival  fac- 
tory.     I  remain,  Sir, 

Your  obedient  servant, 

S. 


MR.  WICKSTEED'S  EXPERIMENTAL  EN- 
QUIRY INTO  THE  MERITS  OF  THE  COR- 
NISH STEAM-ENGINE.* 

To  Mr.  Wicksteed  belongs  the  credit 
of  being  the  first  to  introduce  the  Cornish 
high  pressure  expansive  engine  into  the 
metropolis  (at  the  East  London  Water 
Works),  and  the  first  also  to  set  promi- 
nently before  the  public  its  superiority— 
for  all  pumping  purposes,  at  least — over 
the  ordinary  low  pressure  non-expansive 
engine.  The  publication  before  us  pro- 
fesses to  be  a  plain  narrative — that  and  no 
more — of  a  series  of  experiments  which 


*  An  Experimental  Enquiry  concerning  the  re- 
lative power  of,  and  useful  effect  produced,  by  the 
Cornish,  and  Boulton  and  Watt  Pumping  Engines, 
and  Cylindrical  and  Wagon-head  Boilers.  By 
Thoa.  Wlclwteed,  C.  E.  4to.  pp.  40.  Weale. 
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Mr.  W.  made,  with  the  view  of  ascer- 
taining the  "commercial  value"  of  the 
engine,  which  resulted  in  establishing 
to  his  satisfaction,  that  it  did  truly  per- 
form more  doty  with  a  given  consump- 
tion of  fuel,  than  any  other.  With  these 
experiments  the  reader  is  already  in  some 
degree  familiar,  through  the  reports  of 
them  which  have  from  time  to  tame  ap- 
peared in  the  Transactions  of  the  Insti- 
tution of  Civil  Engineers,  and  the  inter- 
esting discussions  to  which  they  have 
given  rise ;  but  no  where  have  they  yet 
appeared  in  so  circumstantial,  complete, 
and  authentic  a  form,  as  in  the  present 
"plain  narrative."  Mr.  W.  leaves  to 
others  the  task  (no  easy  one,  it  would 
seem,)  of  explaining  how  the  superiority 
in  question  arises;  and  confines  himself 
to  simply  supplying  the  data  from  which 
"  sound  conclusions "  may  be  deduced. 
And  so  far  Mr.  W.  must  be  allowed  to 
have  laboured  with  most  commendable 
assiduity,  and  to  excellent  purpose.  If 
he  but  ranks  with  those  who,  by  much 
hard  toil  and  much  enduring  patience, 
clear  and  break  up  the  ground  for  the 
reception  of  the  seed  of  science  at  the 
hands  of  other  comers,  still  it  is  among 
the  very  foremost  and  most  successful 
of  this  class,  that  he  takes  his  stand. 

The  experimental  investigation  of  Mr. 
Wicksteed  appears  to  us  to  have  been 
conducted  throughout  with  great  judg- 
ment and  fairness ;  in  this  respect  more 
especially,  that  the  boilers  and  engines 
were  treated  of  and  experimented  upon 
separately,  and  any  mystifying  mixture  of 
results  thus  avoided. 

In  Part  I.  "On  Boilers,"  Mr.  W.  de- 
tails a  series  of  trials  made  with  the  wagon- 
head  boiler  of  Walt,  and  the  cylindrical 
ones  of  more  recent  construction — trials 
not  of  an  hour  or  two,  or  a  day's  dura- 
tion, after  a  too  common  but  most  delu- 
sive fashion,  but  extending  through  con- 
tinuous periods  of  8400  and  1291  hours 
—from  which  it  appears  that  the  com- 
monly received  opinion  of  the  infe- 
riority of  the  former,  has  no  just  foun- 
datiou,  and  that  the  wagon-head  boiler 
evaporates  more  water  with  a  given  weight 
of  fuel,  than  the  cylindrical.  With  one 
pound  of  small  Newcastle  coals  of  the 
best  quality,  a  wagon- head  boiler  eva- 
porated 8  30 libs,  of  water  (from  80°), 
while  a  cylindrical  evaporated  (alto  from 
80°)  only  8'258  lbs.  of  water.  The  gain 
by  clothing  the  boile  rs  well  (with  felt)  Mr 
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W.  finds  to  be  about  per  cent. ;  and 
the  advantage  of  quick  over  slow  evapora- 
tion, to  be  about  4  per  cent.  Now  as  Watt, 
more  than  half  a  century  ago,  estimated 
the  average  evaporation  from  New- 
castle coals  to  be  "  equal  to  8*62!hs.  of 
water  per  lb.  of  coal,  or  8  446lb.  from 
80°  Fahrenheit,"  Mr.  Wicksteed  con- 
aiders  the  difference  between  the  two 
sets  of  results  to  be  so  trifling,  as  fully 
to  justify  him  in  coming  to  the  general 
conclusion,  "  that  very  little,  if  any  im- 
provement, has  been  made  in  the  eva- 
porative power  of  boilers,  since  the  days 
of  the  great,  the  immortal  James  Watt" 
We  are  as  great  admirers  of  Watt  as  Mr. 
Wicksteed  can  possibly  be,  and  are  in- 
clined to  set  as  little  store  as  he  does,  on 
the  advancement  made  in  the  construc- 
tion of  boilers  from  the  time  of  Watt, 
down  to  the  date  of  Mr.  Wicktteetis 
Experimental  Enquiry;  but  we  must 
not  forget  to  put  in  a  word  for  the  new 
light,  which  has  been  just  thrown  on  the 
whole  subject,  by  the  investigations  of  Mr. 
C.  W.  Williams,  which  have  filled  us 
with  the  most  perfect  assurance  that  the 
evaporative  powers  of  boilers,  whether 
wagon-beaded,  cylindrical,  or  of  any 
other  (external)  shape,  are  about  to  be 
increased  to  an  extent  of  which  even  the 
Great  Watt  never  dreamed. 

On  the  experiments  described  by  Mr. 
W.  in  Part  II.  "  On  Engines,"  we  most 
refer  to  the  work  itself ;  contenting  oar- 
self  with  making  here  one  or  two  sugges- 
tions for  the  author's  consideration : — 

Page  22.  We  think  the  alteration  of 
the  equilibrium  valve,  from  the  bottom  to 
the  top,  would  no  doubt  be  "  advanta- 
geous," when  there  is  no  cushion  or 
compression  of  steam ;  but  it  would  re- 
duce a  little  the  power  (not  the  doty)  of 
the  engine,  because  there  would  not  be 
so  great  a  bulk  of  steam  to  expand. 

Page  23.  In  Mr.  W.'s  calculation  of 
"  useful  effect,"  we  think  he  has  erred  in 
deducting  the  whole  of  M  the  area  of  the 
piston  rod,"  Irom  the  area  of  the  pUtoo, 
because,  although  the  steam  cannot  press 
upon  that  part  covered  by  it,  on  the  in- 
door or  down  stroke,  the  pressure  of  the 
atmosphere  takes  effect  on  the  top  area 
of  the  piston  rod,  there  being  a  vacuum 
beneath  the  piston.  The  deduction 
should  be  the  difference  between  the  loss 
of  steam  pressure  on  the  area  of  the  pis- 
ton rod,  and  the  gain  of  the  atmosphere 
On  the  « out-door  stroke"  there  », 
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against  the  Corn'mh  engine,  15—6*75; 
Boulton  and  Watt's,  15—9*28;  but  on 
the  "  in-door  stroke"  there  is,  in  favour 
of  the  Cornish  engine,  15— *73,  and  of 
Boulton  and  Watt's,  15-  49.  We  need 
not  go  into  figures  to  show  the  power 
omitted  in  this  erroneous  estimate,  but 
which  the  engine  really  exerts,  over  and 
above  the  power  determined  by  Mr. 
Wicksteed's  calculation. 

We  may  observe  also  of  hi*  tables, 
that  our  dependence  upon  their  value 
is  lessened  by  the  mixture  of  the  theo- 
retical columns  with  the  practical  ones ; 
a  little  more  labour,  and  we  might  have 
had  far  more  valuable  and  certain  re- 
sults. 

It  is  necessary,  in  conclusion,  to  ob- 
serve, that  both  the  engines  upon  which 
Mr.  Wicksteed's  experiments  were  made, 
are  pumping  engines.  The  much  dis- 
puted question  of  the  causes  of  difference 
in  duty,  between  the  pumping  and  rota- 
tive engines,  is  not  advanced  an  inch  by 
Mr.  Wicksteed,  who  in  his  preface  ob- 
serves, *'  those  who  know  the  difference 
between  an  engine  for  giving  motion  to 
machinery,  and  one  for  simply  raising 
water,  must  be  well  aware  that  the  same 
useful  effect  cannot  be  produced  by  the 
former  as  by  the  latter,  with  the  same 
consumption  of  fuel."  Why  ?  Mr.  W. 
gives  no  reason.  Will  none  of  our  engi- 
neers, then,  take  tin's  very  important 

Suestion  in  hand,  and  endeavour  to  bring 
le  rotative  to  the  same  perfection  in 
economy  of  fuel,  as  the  Cornish  lifting 
engine. 

ELECTRO  GILDING  AND  PLATING. 

Sir, — Perceivingin  your  Magazine(No* 
•949)  the  abstract  of  a  patent,  taken  out 
September  29,  "for  certain  improvements 
in  the  production  of  works  of  art  in 
metal,  by  electric  deposition,  and  as 
these  improvements  are  precisely  those 
communicated  by  myself  to  the  London 
Electrical  Society,  (at  their  meeting  on 
Tuesday,  September  21,  being  before 
the  date  of  the  said  patent,4)  and  re- 

§orted  in  the  public  journals,  I  have 
lought  it  right  to  send  you  a  copy  of 
my  communication,  in  order  to  show 
that  the  claim  of  priority  of  discovery 
is  due  to  myself  rather  than  to  any 
other. 

I  have  marked  in  the  margin  those 


•  This  is  an  error;  the  patent  was  dated  March 
j?;  upecification  enrolled  Sept.  2».-{Ed.  M.  Hi.] 
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passages  which  are  especially  identical 
with  the  claims  of  the  patentee  of  the 
"improvements,"  &c,  alluded  to,  viz., 
the  using  a  battery  and  depositor  ro 
moulds,  backing  them  up  with  copper. 

I  have  not  time,  nor,  if  I  had,  would 
it  be  just  to  trespass  upon  your  pages 
with  my  opinions  upon  the  many  patents 
taken  out  for  electrotype;  for  them  1 
must  refer  you  to  "  Electrotype  Manip- 
ulation," part  2  ;  but  with  reference  to 
the  patent  in  question,  it  would  seem 
that  it  cannot  be  tenable,  for  the  solu- 
tion employed,  is  one  already  patented 
by  Elkington,  viz.,  the  cyanide. 

My  object  in  writing  this  is  rather 
to  establish  that  claim  of  priority  to 
which  each  successful  experimentalist 
is  entitled,  than  to  interfere  with  any 
claim  which  may  promise  a  lucrative 
return  to  patentees. 
I  remain,  Sir, 

Your  obedient  servant, 
Charles  V.  Walker. 

Kennington,  October  22,  1811. 

We  subjoin  the  passages  of  Mr. 
Walker's  pamphlet,  marked  by  him  on 
the  margin,  as  confirming  his  claim  to 
priority  of  invention,  and  also  one  or 
two  others  which  we  deem  of  import- 
ance. We  have  no  hesitation  in  saying 
that  so  far  as  the  matter  of  publication 
goes,  they  establish,  to  our  satisfaction, 
that  claim  most  fully.  Neither  have 
we  any  doubt  that  the  modes  of  electro- 
plating and  gilding,  described  by  Mr. 
Walker,  are,  so  far  as  Mr.  Walter  is 
concerned,  entirely  original.  Ed.  M.M. 

"  Like  others,  I  made  some  attempts  at 
plating,  immediately  after  the  publication  of 
Mr.  Spencer's  paper;  and  by  means  of  a  so- 
lution of  nitrate  of  silver,  and  a  fine  point 
89  an  anode,  succeeded  in  obtaining,  so  far 
as  I  am  aware,  the  first  specimen  of  the 
deposition  of  silver.  I  was  not  at  that 
time  intimate  with  the  relation  subsisting 
between  the  size  of  the  anode,  the  strength 
of  the  solution,  and  the  electro-motive  force 
of  the  generating  cell ;  and  was  so  occupied 
with  another  series  of  experiments,  that  I 
did  not  attempt  to  investigate  the  causes, 
which  in  that  instance  produced  a  successful 
result ;  and  those,  which  in  one  or  two  other 
instances,  produced  the  reverse. 

"Many  have  turned  their  attention  to  this 
subject,  as  well  as  to  gilding,  and  with  various 
success ;  but,  contrasting  the  number  of  la- 
bourers in  this  field  of  inquiry,  with  its  value 
a  ad  importanee,  not  nearly  so  many  have 
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been  occupied  as  might  be  imagined.  And 
of  those  who  have  been  thus  engaged,  the  ob- 
ject hat  been  accomplished  at  the  expense  of 
the  salt*  in  solution,  and  not  at  the  expense  of 
the  metals  themselves.  It  is  obvious  that  this  is 
not  the  most  economical  mode  of  procedure, 
because  it  includes,  first,  the  labour  and  ex- 
pense of  producing  the  salts,  and  then  the 
expense  of  releasing  them  from  their  solution* 
Sat  as  this  plan  had  been  so  generally  pur- 
sued, I  was  led  to  imagine  that  there  existed 
some  practical  difficulty  in  producing  electro- 
chemical union  between  the  anions  and  the 
anode,  and  this  opinion  was  the  more  con- 
firmed, when  I  found  that  the  firm  in  Bir- 
mingham, who  have  patented  the  employment 
of  solutions  of  the  cyanides  of  the  noble 
metals,  mention  in  their  specification,  that 
'it  will  be  found  necessary  to  add,  from  time 
to  time,  a  fresh  supply  of  oxide  to  the  solu- 
tion, in  order  that  they  may  be  kept  saturated 
with  that  salt ;'  indicating  that  they  plate 
and  gild  at  the  expense  of  the  oxide  of  silver 
and  the  oxide  of  gold,  and  not  at  the  expense 
of  the  metals  only.  In  reviewing  the  labours 
of  others,  I  find  the  same  general  principle 
prevailing ;  some  have  used  one  salt,  and 
some  another,  but  all  have  obtained  their  re- 
sults at  the  expense  of  the  salt  employed.  I 
may  except  from  this,  Mr.  Smee,  who,  in 
plating,  employed  a  silver  wire  as  an  anode, 

but  in  gilding  he  used  a  platinum  wire. 

•  a       *       *  • 

"  Finding,  then,  no  further  account  of  ex- 
periments on  this  subject,  I  was  led  to  re- 
flect on  the  elements  evolved  at  the  positive 
electrode,  in  the  electrolysis  of  a  solution  of 
cyanide  of  silver,  and  they  seemed  to  be  such 
as  might  combine  with  a  silver  plate  under 
the  influence  of  a  current  of  electricity.  And 
from  the  readiness  with  which  salts  of  silver 
are  decomposed,  it  seemed  best  to  employ  but 
a  feeble  power,  or,  in  electrical  language,  a 
low  intensity.  For  this  purpose  I  excited  a 
pint  cell  of  Daniell's  arrangement,  using  the 
sine  unamalgamated,  in  a  solution  of  salt  and 
water,  and  prepared  a  silver  solution  by  first 
dissolving  an  ounce  of  the  cyanide  of  potas- 
sium in  half-a-pint  of  water,  and  then  adding 
about  the  eighth  of  an  ounce  of  oxide  of 
silver.    This  solution  was  placed  in  a  tall  flat 

glass  cell. 

*  •       *      •  • 

"A  wire,  in  connexion  with  the  copper  of 
the  battery,  was  united  to  a  plate  of  silver  an 
inch  wide  ;  the  silver  was  made  to  dip  just 
beneath  the  surface  of  the  silver  solution.  An 
electrotype  copper  medal  was  then  perfectly 
cleared,  bathed  in  a  solution  of  water  con- 
taining a  few  drops  of  nitric  arid,  washed 
and  polished.  To  this  was  attached  a  wire 
connected  with  thexincof  the  battery.  Having 
assured  myself  that  the  battery  action  has 
commenced,  (and  this  is  most  important,)  I 


immerse  the  medal  in  the  silver  solution  for 
about  ten  or  twelve  seconds,  when  it  will  he 
covered  with  a  thin  coating  of  silver.    It  is 
then  removed,  and  after  being  dried  it  is 
polished  with  a  fine  leather,  or  soft  cotton, 
and  is  again  placed  in  connexion  with  the 
battery  to  receive  a  second,  and  again,  to  re- 
ceive a  third  coating.   The  whole  is  effected 
in  a  few  minutes.    It  is  not  necessary  to 
dwell  here  upon  the  management  of  the  arti- 
cle to  be  plated ;  there  is  a  certain  degree  of 
care  necessary,  but  this  is  common  to  plating 
by  any  process,  and  may  soon  be  acquired  by 
a  little  practice.    It  is  to  the  action  occur- 
ring at  the  anode,  that  I  wish  to  direct  the 
attention  of  members.     At  the  anode  is 
released  from  the  solution   the  compound 
gaseous  body  termed  carburet  of  nitrogen ; 
but,  (from  its  singular  property  of  combining 
with   elementary  substances,  as  though  it 
were  elementary  itself,)  also  termed  cyanogen, 
to  show  its  relation,  in  one  sense,  to  the 
other  gases.   This,  instead  of  escaping,  com* 
bines  with  the  silver,  as  the  oxygen  does 
with  the  copper  plate,  in  the  arrangements 
now  generally  adopted  in  the  production  of 
precipitations  of  copper,  and  a  supply  of  sil- 
ver is  thus  furnished  to  the  solution,  precisely 
equal  to  the  quantity  deposited  upon  the  sur- 
face of  the  negative  electrode,  or  object  to 
he  plated.    The  plate  of  silver  submitted  to 
the  society,  is  that  which  was  employed  in 
plating  the  collection  of  medals  now  on  the 
table.    It  will  be  seen  that  the  lower  portion 
is  wasted  away  by  the  action  of  the  cyanogen. 
And  from  the  appearance  it  presents,  an 
opinion  may  be  formed  of  the  great  saving 
of  expense  by  the  adoption  of  this  method. 
After  the  first  outlay  for  a  generating  cell, 
and  a  solution  of  silver,  all  future  expense 
is  simply  confined  to  the  time  employed,  and 
the  actual  quantity  of  metal  consumed. 

"  Having  been  thus  far  successful  in  re- 
ducing the  expense  of  plating  to  a  minimum,  I 
next  endeavoured  to  accomplish  the  same  for 
gilding,  and  with  equal  success.  As  precise- 
ly the  same  manipulation  is  required,  the  ob- 
servations made  with  respect  to  plating  art 
equally  applicable  here.  In  addition,  I  would 
observe  that  the  deposits  of  gold  are  not  ob- 
tained in  so  few  seconds  as  those  of  silver, 
and  that  the  solution  of  gold  contains  a  little 
less  of  the  oxyde  than  does  the  silver  solu- 
tion. In  other  respects  their  composition  is 
the  same. 

•       •       •       •  • 

"Among  the  specimens  on  the  table  before 
the  Society  is  a  set  of  medals  thus  gilded 
and  also  the  gold  anode  employed.  The  latter 
consists  of  a  stout  gold  wire,  from  the  lower 
end  of  which  has  been  consumed  a  portion, 
equivalent  in  quantity  to  that  obtained  on 
the  surfaces  of  the  medals.    Before  depojii- 
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ing  gold  on  the  surface  of  objects,  it  may  be 
advisable  to  plate  them  with  one  layer  of  sil- 
ver; this  can  be  accomplished  ia  a  few  se- 
conds, and  will  furnish  a  clear  and  desirable 
base  on  which  to  deposit  the  gold ;  besides, 
by  first  burnishing  this  layer  of  silver,  less 
waste  of  gold  will  be  caused,  as  there  will  not 
be  need  of  so  much  polishing  for  the  gold 
surface,  it  will  take  a  character  from  the  sil- 
ver beneath  it  As  in  manipulating  with 
silver,  so  with  gold,  a  regulating  apparatus 
may  be  introduced  whenever  the  nature  of 
the  operations  shall  require  it.  And  thus  I 
conceive  the  expense  of  gilding  is  reduced  to  a 
minimum. 

"  It  will  be  well  to  remark  in  conclusion, 
that  the  most  simple  mode  of  obtaining  a 
gold  or  silver  surface,  is  to  deposit  these 
metals  in  the  moulds,  and  then  sn  these  to 
deposit  copper.  This  is  not  practicable  in 
applying  the  process  to  the  ordinary  arts,  bnt 
is  eminently  so  in  the  production,  by  the 
electrotype  process,  of  objects  in  metal 
moulds.  A  collection  of  medals  may  be 
formed  in  this  manner,  without  the  least 
need  of  cleaning  or  burnishing,  processes 
which  consume  considerable  time." 

MANCHESTER  EXPERIMENTAL  DEMON- 
stration of  the  efficacy  of  mr. 
Williams's  smokeless  furnace. 

We  mentioned  lately  that  a  specimen 
furnace  was  in  course  of  erection  in  Man- 
cheater,  by  Messrs.  Dircks  and  Co.,  Mr. 
Williams's  sole  agents,  for  the  purpose  of 
'  public  inspection.  The  furnace  was  set 
to  work  for  private  inspection  for  three 
days,  commencing  on  Monday,  the  15th 
ult.  It  was  visited  by  the  Mayor  and  the 
principal  public  authorities  of  the  town, 
as  well  as  by  many  eminent  engineers. 
On  the  1 8th  it  was,  agreeably  to  adver- 
tisement, thrown  open  to  the  public,  ad- 
mission being  given  by  ticket.  On  Friday, 
the  19th,  the  Nuisance  Committee  of 
the  town  were  presenx  by  appointment, 
and  witnessed  the  whole  operation,  of 
charging  the  fire,  and  of  using  and  dis- 
using the  patent  apparatus,  which,  as  our 
readers  are  aware,  lies  in  a  small  chamber 
behind  the  bridge,  and  constitutes  the 
only  material  difference  between  this  and 
a  common  furnace.  It  was  ma'le  to  give 
off  abundance  of  smoke,  and  then,  with- 
out the  least  delay  or  trouble,  was  re- 
versed,  and  made  so  to  act  as  to  burn  all 
the  gaseous  products  of  the  coal,  without 
any  emission  of  smoke.  No  caution 
whatever  is  displayed  in  the  exhibition : 
the  furnace  is  so  built  that  it  can  be 


viewed  on  all  sides,  and  it  is  beset  with 
sight-holes,  fitted  with  glass,  by  which  to 
see  into  the  flues,  and  into  the  chamber 
where  the  perforated  apparatus  for  ad- 
mitting air  through  about  1200  very  small 
orifices,  may  be  distinctly  seen,  as  also 
the  body  of  gas-flame  playing  under  the 
bottom  of  the  wagon-head  boiler  set  up 
with  the  furnace,  much  in  appearance  like 
the  beautiful  experiment  popularly  styled 
the  "fire-cloud."  At  the  close  of  the 
repeated  operations  of  making  and  of 
preventing  smoke,  Mr.  Dircks  and  the 
company  of  gentlemen  present,  stood  by 
one  side  of  the  furnace,  on  which  whs 
chalked  a  full  sized  section  of  the  plan  of 
its  construction.  Mr.  Dircks  went  into 
a  detailed  description  of  the  management 
of  the  whole,  and  the  operation  (as  che- 
mically and  practically  considered)  of  the 
combustion  of  the  fuel  on  the  bars,  and  of 
the  coal  gas  in  the  chamber,  when  saturat- 
ed with  a  due  quantity  of  atmospheric 
air.  The  increase  of  smoke  was  stated 
to  be  dependent  on  the  decrease  of  the 
atmospheric  oxygen,  by  so  much  as  it  falls 
below  the  proportion  of  ten  cubic  feet  of 
air  to  one  cubic  foot  of  gas — chemistry 
teaching  us  that  bodies  unite  only  in  cer- 
tain measured  proportions,  and  that  with 
more  or  less  of  the  one  or  the  other  of 
two  ingredients,  we  have  a  favourable  or 
an  unfavourable  result.  Mr.  D.  dwelt 
particularly  on  the  necessity  for  the  rapid, 
and  at  the  same  time  intimate,  admixture 
of  the  air  and  the  gas,  as  otherwise  there 
would  be  portions  only  wastefully  burnt. 
He  illustrated  this  by  the  well  known 
fact,  that  in  the  galleries  of  coal  mines, 
there  will  be  an  upper  inflammable  stream 
of  gas  and  a  lower  stratum  of  common  air, 
enclosed  in  the  same  passage,  but  gliding 
passively  only;  they  have  however,  he 
observed,  to  be  intimately  blended,  and 
we  should  have  a  mixture  which  would,  ia 
an  instant,  be  ignited  over  acres  of  sur- 
face. Mr.  D.  explained  how  that  in  this 
furnace  the  gas  could  scarcely  escape  the 
most  intimate  admixture  of  which  the 
hurrying  process  in  a  furnace  would  admit, 
and  that  the  absence  of  the  smoke  of- 
fered the  best  proof,  whether  Mr.  Williams 
was  not,  both,  theoretically  and  practi- 
cally, right  in  the  view  he  took  of  the 
subject.  Mr.  Dircks  contended,  also,  that 
there  was  great  fallacy  in  the  notion  that 
hot  air  is  advantageous ;  it  might  be  so 
to  a  common  furnace,  but  not  so  in  one 
contrived  to  burn  the  gas  by  admitting- 


Digitized  by  Google 


432 


THE  "  KAMSCHATKA  "  RUSSIAN  STEAM  FRIGATE. 


atmospheric  air.  Hot  air,  he  thought, 
would  do  very  well  for  the  solid  carbona- 
ceous fuel  on  the  bars,  but  it  was  of 
no  use  bringing  hot  air  to  the  gases  ;  it 
was  oxygen  that  was  wauted,  and  it  was 
notorious  that  a  foot  of  hot  air  could  not 
contain  as  much  oxygen  as  a  foot  of  the 
coldest  air.  "  What  we  want  then,"  said 
he,  as  Mr.  Williams  has  often  stated,  "  is 
just  the  reverse  of  what  is  commonly 
sought  after,  that  is,  we  require  the  gas 
as  hot  as  it  can  be  obtained,  and  the  air 
as  cool  as  it  is  naturally  supplied,  for  we 
effect,  by  this  chemical  process  of  com- 
bustion,  a  temperature  much  higher  than 
we  could  possibly  bring  about  by  any 
mere  artificial  process  of  heating  the  air." 

The  company  separated,  expressing 
their  great  satisfaction  with  this  practical 
illustration  of  what  can  be  done  in  the  way 
of  preventing,  and  of  course  superseding 
the  necessity  of  "  burning"  smoke. 

We  understand  that  deputations  are 
being  formed  in  other  manufacturing 
towns  to  visit  this  furnace,  which  is  one 
of  full  dimensions,  with  a  boiler  com- 
plete, very  neatly  and  compactly  fitted  up. 
— From  a  Correspondent. 

[That  this  invention  should  excite  so 
much  attention  in  our  manufacturing 
towns,  is  no  more  than  might  be  ex- 
pected, considering  at  what  a  sacrifice  of 
health  and  comfort  those  manufactures, 
from  which  they  derive  their  wealth,  are 
carried  on — how  wasteful  of  health  all 
the  ordinary  methods  of  combustion  are ; 
— and  how  entirely  the  system  of  Mr. 
Williams  promises  to  put  an  end  to  the 
smoke  nuisance — while  at  the  same  time 
it  is  calculated  to  extract,  from  whatever 
sort  of  fuel  is  made  use  of,  the  utmost 
amount  of  heating  power  of  which  it  is 
possessed.  Among  the  visitors  at  the 
Manchester  exhibition  described  by  our 
correspondent,  was  Mr.  William  West,  of 
Leeds,  a  gentleman  who,  if  not  much 
known  out  of  his  own  neighbourhood, 
enjoys  a  well-deserved  celebrity  there  for 
chemical  knowledge  and  skill ;  and  in  a 
letter  which  we  have  seen  from  Mr.  West, 
he  speaks  in  the  following  very  com* 
roendatory  terms  of  Mr.  Williams's  inven- 
tion :— 

"  Residing  in  Leeds,  a  town  noted  for 
abundance  of  smoke,  and  consequent  dirt 
and  insalubrity,  1  have  long  been  atten- 
tive (either  as  employed  professionally,  or 
as  a  question  of  science,)  to  the  burning 
of  smoke,  and  have  on  various  occasions 


expressed  opinions  not  very  encouraging 
to  exertions  for  that  end ;  but  preventing 
smoke  is  a  different  and  very  superior 
object :  and  it  appears  to  me  that  Mr.  C. 
W.  Williams  has  been  the  first  clearly  to 
point  out  the  means  by  which  smoke  may 
be  prevented,  and  to  apply  those  means 
to  practice.  *  *  *  The  mechanical  ar- 
rangements for  effecting  the  separate 
combustion  of  the  volatile  and  fixed  por- 
tions of  the  coal  completely,  so  as  to 
prevent  the  formation  of  smoke,  and  ad- 
vantageously, so  as  to  ensure  the  greatest 
heating  effect,  seem  to  be  very  judicious; 
and  it  is  to  be  hoped  that  no  one  will, 
either  in  surreptitious  attempts  . to  evade 
the  patent,  or  ill-judged  endeavours  to 
improve  it,  copy  part  of  the  details,  at 
the  expense  of  the  principles  of  the  dis- 
covery." Ed.  M.  M.] 
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The  hint  we  recently  threw  out,  that 
we  should  be  glad  to  receive  some  par- 
ticulars of  this  vessel,  which  has  been 
built  and  fitted  up  in  the  United  States 
for  the  Russian  government,  and  much 
talked  of  as  being  a;perfect  chefoVomvn 
of  steam  marine  architecture,  has  been 
attended  with  all  the  success  we  could 
desire.  It  has  led  to  our  being  favoured 
not  only  with  drawings  of  the  vessel 
and  her  machinery,  but  with  most 
minute  descriptions  of  every  thing  about 
her,  from  both  American  and  English 
sources.  We  propose  now — first  to 
describe,  in  a  general  way,  such  of  the 
drawings  sent  us  as  we  have  thought 
it  necessary  to  have  engraved— then, to 
insert  the  descriptive  and  critical  com- 
munications which  accompanied  them* 

fivinff  the  precedence,  as  in  courtesy 
ound,  to  what  the  Americans  them- 
selves say  of  their  own  handy -work — 
and,  lastly,  to  subjoin  some  general  ob- 
servations of  our  own. 

The  Engravings, 
Fig.  1  is  a  sketch  of  the  vessel  as 
she  was  seen  at  Southampton,  after  her 
arrival  from  America. 
Fig.  2.  A  deck  plan. 
Fig.  3.  Plan  or  the  boilers,  four  in 
number,  with  four  fire-places  to  each. 
Fig.  4.  End  view  of  tne  paddle-floats. 
Fig.  5.  A  sketch  of  the  general  ar- 
rangement of  the  machinery. 
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Fig.  4. 


American  description. 

(Stated  to  be  extracted  from  the 
American  Repertory.) 

The  Kamsckatka  was  constructed  for  the 
Russian  government  under  the  superintend- 
ence of  R.  and  G.  L.  Schuyler,  hy  whom  the 
engines  and  machinery  were  selected  and  ar- 
ranged, and  the  modelling  of  the  hull  princi- 
pally directed.  The  hull  was  built  by  Mr.W.  H. 
Brown,  the  boilers,  engines,  and  machinery  by 
Messrs.  H.  R.  Durham  and  Co.,  and  for  a  city 
famed  as  is  New  York  for  excellence  in  ship 
building  and  manufactures,  it  is  no  faint 
praise  to  say  that  a  craft  never  left  her  docks 
superior  to  this,  in  finish  aud  goodness  of 
materials. 

We  have  been  kindly  furnished  from  the 
two  departments,  with  the  necessary  informa- 
tion for  preparing  the  following  description 
and  tabulated  statement. 

The  Kamsckatka  is  one  of  the  largest 
steam  frigates  that  have  yet  been  built ;  she 
carries  in  all  16  guns— 12  thirty-six  pound- 
ers on  the  gun-deck,  2  sixty-four  pounders, 
and  2  ninety-six  pounders  on  the  upper  deck. 
The  latest  improvements  in  ship  building 
were  preserved  in  her  model,  and  between 
decks  the  arrangements  were  but  little  modi- 
fied, except  so  far  as  they  were  affected  by  the 
introduction  of  steam  machinery. 

There  are  two  engines  of  the  kind,  desig- 
nated technically  the  half-beam  engine,  which 
turn  the  water-wheel  shaft  by  cranks  at  right 
angles  to  each  other.  The  cylinders  are 
horizontal,  and  lie  in  the  bottom  of  the  ship ; 
motion  is  communicated  from  the  piston  to 
the  shaft  through  a  bell-crank,  one  arm  of 
■which  is  connected  with  the  piston-rod  and 
the  other  with  the  shaft.  The  whole  of  the 
working  parts  are  within  a  connected  cast 
iron  frame,  which  supports  tbem,  26  feet  long, 
and  24  feet  wide,  firmly  secured  by  wrought  iron 
bolts  and  stays,  passing  in  directions  of  the 
several  strains,  and  through  the  entire  bottom 


of  the  ship.  The  shafts  and  cranks  are  of 
wrought  iron.  The  engines  are  worked  by  dou- 
ble balanced  valves,  and  valves  of  the  same  kind 
are  used  for  cutting  off  steam,  being  arranged 
so  easy  of  adjustment  as  to  require  but  five 
minutes  to  set  or  alter  them,  to  cut  off  at  any 
part  of  the  stroke  for  which  the  cams  are 
graduated. 

The  wheels  combine  the  advantages  of  the 
double  American  paddle-wheel  with  the 
buckets  of  one  division  intermediate  between 
those  of  the  other  and  the  cycloidal  wheel, 
the  buckets  being  divided  into  two  parts, 
which  are  placed  one  above  the  other  on  the 
opposite  sides  of  the  arms.  The  arms  and 
braces  are  of  wrought  iron.  The  boilers  are 
of  copper,  built  on  the  flue  and  tubular 
principle,  and  possessing,  in  an  eminent 
degree,  the  advantage  of  both.  The  tubes 
receive  the  heat  direct  from  the  furnaces, 
and  from  them  it  passes  through  large  floes 
in  its  passage  to  the  chimney.  The  boilers 
are  constructed  for  burning  anthracite  with- 
out the  use  of  blowers.  The  space  occupied 
by  the  boilers,  engines,  and  fuel  is  separated 
from  the  rest  of  the  vessel  by  wrought  iron 
bulk-heads. 

ft. 

Diameter  of  cylinders   0 

Length  of  stroke   10 

Cutoff  from  Ift.  lOin.to  7 

Average  pressure  of  steam  ....  5lbs. 

Vacuum  per  barometer   0  27 

Number  of  revolutions  per  minute, 

leaving  port   10 

Number  of  boilers  4 

Space  fore  and  aft  occupied  by  boil- 

ers  and  engines   70 

Diameter  of  water-wheels  ........  30 

May  be  reefed  to   28 

Length  of  bucket,  including  both  di- 
visions of  the  wheel   9 


in. 
62 
0 
10 


Dip  of  bucket  ........... 


0 
0 
0 

6 
9 
6 
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ft.  in. 

Diameter  of  shaft  journal   l  4 

Tons 

Weight  of  shaft  and  cranks,  rough..  38 

 finished  30 

Weight  of  water-wheels   32 

Ditto  of  boilers,  smoke-pipe,  and 

breeching   90 

Total  weight  of  engine  and  boilers . .  450 

Weight  of  cast  iron   235 

Ditto  wrought  ditto   120 

Ditto  copper  and  composition   95 

ft.  in. 

length  of  keel   205  0 

ship  at  load  water  line   ..  212  0 

upper  deck    220  0 

Breadth  of  beam  at  load  water  line..    36  0 

Depth  of  hold   24  0 

Draft  of  water,  loaded   16  0 

Tons 

Burthen    1700 


It  was  the  design  of  Messrs.  Schuyler  to 
make  a  full  trial  of  the  Kamschatkd's  quali- 
ties as  a  sailer,  both  by  steam  and  wind,  be- 
fore she  left  our  waters,  but  from  the  lateness 
of  the  season  it  had  been  abandoned.  Her 
commander  was  anxious  to  reach  Cronstadt 
before  the  passage  of  the  Baltic  became 
hazardous. 

English  Account. 

cular  stern,  Captain  Von  Schantz,  from  New 
York  to  Southampton  22&  days. 


ft.  in. 

Length  in  load  water  line    210  0 

Breadth  for  tonnage   37  0 

Depth  in  hold    24  0 

Burthen  in  tons  1430 

Draught  of  water  with  670  tons  of  coal 

on  board    16  8 

Displacement  at  ditto  ....  2470  tons 

Height  between  decks   7  9 

Diameter  of  paddle-wheels   30  0 

Breadth  of  ditto   10  0 

Number  of  revolutions  per  minute  1 2 


Speed  (per  calculation)  . . . .  9i  miles 

Armament, 

Pounders. 

Upper  deck  |       2       fi6  Broadside> 

JLower  ditto  12  36  Ditto  bored 
up  24  pounders 

Centre  of  shaft  9  feet  above  centre  of  floata- 
tion. 

Height  of  engine  beams  36  inches. 

Frame  converted  from  live  oak  below,  and 
white  oak  and  locust  abaft.  Planked  with 
Canada  elm.  White  oak  and  pine  wales, 
8  inches  thick,  scored  on  the  frame  1  inch, 
fastened  with  copper  thorough  bolts  and 
treenails  every  9  inches. 

Upper  deck.  Beams  11  inches  by  12  inches, 
secured  by  two  lodging  and  one  hanging 
knee  of  wood,  (no  shelf  pieces.) 


Cost  of  vessel  complete  for  sea,  including  en- 
gines and  copper  boilers. .....  £120,000 

Copper  boilers   £  22,000 

Engines  very  complicated,  and,  with  the  boil- 
ers, stand  high,  and  much  exposed  to  shot. 

Horizontal  cylinders  62$  inches  diameter,  and 
10  feet  stroke.  Steam  cnt  off  at  half- 
stroke.  Boilers  constructed  as  locomotive, 
with  pipes  7f  inches  diameter.  A  great 
deal  of  complication  to  work  the  valves, 
and  no  coal  boxes  abreast  the  engine. 

The  principal  part  of  the  coals  stowed 
afore  and  abaft  the  engine-room,  and  trans- 
ported to  the  stoke  hole  by  railways  at  the 
side,  which  causes  the  engines  and  boilers  to 
be  much  exposed  to  shot.  The  whole  of  the 
deck  afore  and  abaft  the  paddle-boxes  (out- 
side) entirely  washed  away  from  being  laid 
close. 

Second  English  account. 

Vessel  and  engines : — 

240  feet  long  on  deck,  210  at  the  water 
line,  drawing  16  feet  water,  which  was  her 
draught  on  leaving  New  York  with  670  tons 
of  coals  on  board.  Beam  38  feet.  Depth 
of  bold  24  feet.    Displacement  2468  tons. 

The  vessel  drew,  on  her  arrival  here,  13$ 
feet  water,  having  then  80  tons  of  coals  on 
board,  and  having  taken  670  tons  on  board 
at  New  York,  she  must  have  consumed  590 
tons  of  coals  on  her  passage.  The  entire 
time  occupied  from  leaving  New  York  until 
her  arrival  here  was  22  days,  out  of  which 
she  sailed  three  days,  leaving  19  days  steam- 
ing, so  that  her  consumption  of  fuel  every 
24  hours  must  have  been       =  31  tons. 

The  paddle-wheels,  on  leaving  New  York, 
were  30  feet  diameter,  but  were  reduced  to- 
28  feet  during  the  passage,  making  their 
average  diameter  29  feet. 

The  paddles  are  10  feet  long,  and  equal  to 
2  feet  wide,  and  it  appears  the  average  speed 
of  the  engines  was  about  ten  strokes  per 
minute.  The  cylinders  are  62$  inches  dia- 
meter, and  the  length  of  stroke  is  10  feet, 
and  at  ten  strokes  per  minute.  Assuming, 
then,  71bs.  per  square  inch  of  the  piston  for  the 
effective  pressure,  and  33,000lbs.  raised 
1  foot  high  for  the  horses-power,  the  power 
of  each  engine  will  be  130  horses. 

There  are  four  copper  boilers  disposed  in 
the  vessel  thus,  (see  Fig.  3.) 

The  pressure  in  the  boilers  is  7lbs.  above 
the  atmosphere,  and  the  engines  are  provided 
with  expansion  valves,  by  which  the  steam 
can  be  shut  off  at  such  part  of  the  stroke 
as  may  be  deemed  advisable.  The  external 
cases  of  the  boilers  are  of  a  square  form, 
and  the  internal  construction  is  after  the 
system  of  the  locomotive  boilers,  as  used  on 


Digitized  by  Google 


430 


MR.  WILLIAMS'S  RESEARCHES  ON  COMBUSTION. 


the  railway*,  the  tubes  being  3  feet  long, 
and  1^  inches  internal  diameter,  and  placed 
in  uniform  horizontal  and  vertical  rows,  and 
Tery  close  together.  The  cylinders  are  placed 
in  a  horizontal  position  upon  a  strong  cast 
iron  framework ;  the  main  shafts  being  placed 
immediately  over  them  are  supported  by  the 
same  system  of  framework  which  supports 
the  cylinders,  and  there  are  two  sets  of  steam 
And  eduction  valves  at  each  eod  of  the  cylin- 
der. The  end  of  the  piston-rod  is  retained 
in  its  position  by  a  cross-bar  and  horizontal 
guides,  and  its  reciprocating  motion  is  con- 
veyed by  a  connecting  link  to  a  bell-crank, 
the  centre  of  motion  of  which  is  suspended 
at  a  considerable  elevation  by  a  second  heavy 
cast-iron  framework,  and  the  motion  is  con- 
veyed from  another  arm  of  the  bell-crank  by 
a  connecting-rod,  in  the  usual  way,  to  the 
cranks. 

The  air-pump  is  worked  by  an  horizontal 
lever  projecting  from  the  centre  of  the  bell- 
crank,  thns,  (see  fig.  5.) 

The  weight  of  the  boilers,  with  steam- 
chests,  pipes,  and  chimney,  is  100  tons,  with 
50  tons  of  water  additional ;  and  the  weight 
of  the  entire  apparatus,  with  water  in  the 
boilers,  is  500  tons. 


Observations, 
If  the  Kamschatka  may  be  truly  regarded 
as  a  fair  specimen  of  the  degree  of  skill  which 
our  American  friends  have  attained  to  in  ma- 
rine engineering,  we  do  not  think  the  en- 
gineers of  their  mother  land  have  much  to 
fear  from  their  rivalry.  Her  defects,  indeed, 
are  so  great,  as  to  have  taken  us  quite  by 
surprise.  We  could  not  have  believed,  except 
on  such  unquestionable  evidence  as  that  now 
before  us,  that  a  country  which  at  first  took 
the  lead  of  all  the  rest  of  the  world  in  steam 
navigation-— which  is  at  this  day  only  second 
to  Great  Britain  in  the  number  of  her  steam 
ships,  could  have  fallen  so  far  behind  in  the  art 
of  constructing  them.  We  make  hold  to  say, 
that  it  would  be  easier  to  produce  fifty  vessels  of 
English  building  and  fitting-up,  incomparably 
superior  to  this  American  masterpiece,  than  to 
show  one  provided  with  machinery  of  so  rude, 
so  ill- contrived,  so  complicated,  so  cumbrous, 
so  inefficient,  a  description.  Although  her 
engines  and  boilers  produce  but  the  effective 
power  of  260  horses,  their  weight  is  450 
tons,  which  is  more  than  double  what  a  pair 


of  English -made  engines  and  boilers  of  equal 
efficiency  would  weigh.  The  consumption  of 
fuel,  in  the  passage  across  the  Atlantic,  was 
equal  to  nearly  1 2  lbs.  per  actual  horse-power 
per  hour,  which  is  also  more  than  double  the 
average  consumption  of  our  crack  English 
steamers.  Look  again  to  the  disposition  and 
details  of  the  machinery— the  horizontal  cy- 
linders and  pistons  — the  nicely-arranged 
valves,  which  "  require  but  five  minutes  to 
set  or  alter  "  —  the  antiquated  bell-crank 
movement,  with  its  separate  enormous  frame- 
work— the  very  original  and  fore-fingerish 
style  of  working  the  air-pump,  &c— why,  the 
whole  affair  presents  matter  for  merriment, 
rather  than  serious  criticism.  Brother  Jo- 
nathan !  Brother  Jonathan !  yon  may  depend 
on  it,  that,  with  all  your  "  going 
notions,  you  are,  in  respect  of  the 
present  in  hand,  a  "  tarnation"  way  astern. 
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BUSTION.  PART  II. 

Sir,— Having  lately  published  the  first  part 
of  a  Treatise  on  "The  Combustion  of  Coal, 
Chemically  and  Practically  considered,"  and 
having  had  many  applications  for  the  forth- 
coming Second  Part,  which  is  intended  to 
illustrate  the  practical  application  of  the  prin- 
ciples on  which  I  have  dwelt,  1  find  myself 
unable  to  send  the  Second  Part  to  press  with 
the  expedition  which  my  own  wishes,  and  the 
nature  of  the  enquiry,  would  suggest.  This 
delay  is  occasioned  by  the  difficulty  of  devot- 
ing the  necessary  continuous  attention  to  the 
subject  which  a  preparation  for  the  press 
demands,  and  from  a  desire  of  including  those 
corroborative  proofs  which  experiments  on  s 
large  scale  can  alone  satisfy. 

Under  these  circumstances,  I  propose,  with 
your  permission,  continuing,  through  the  me- 
dium of  your  widely  circulating  columns,  to 
give  detached  papers  on  the  leading  points  of 
this  interesting  subject,  and  in  anticipation 
of  the  forthcoming  Second  Part.  By  this 
means,  the  several  topics  will  be  brought  for* 
ward  in  a  way  most  likely  to  create  useful 
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dUcussion,  and  therefore  most  likely  to  be 
useful. 

Thanking  you  for  the  ready  insertion  given 
to  my  late  communications  and  diagrams  in 
your  last  five  numbers,  I  beg  to  forward  you 
a  continuation  of  my  views  on  the  means  of 
increasing  the  evaporative  power  of  boilers. 

I  am,  Sir,  &c, 

C.  W.  Williams. 

November  23,  1841. 

On  increasing  the  Evaporative  Power 
of  Boilers.  By  C.  W.  IVilliam^Esq. 

In  my  last  communication,  inserted 
at  page  410,  I  referred  to  the  alleged 
burning  of  the  metallic  conductors  which 
I  insert  into  the  flue- plates  of  boilers,  to 
increase  their  evaporative  powers.  •  This 
enquiry  as  to  their  supposed  "burning 
away/'  is  so  intimately  conuected  with 
that  of  the  transmission  of  heat  through 
the  plates  of  ordinary  boilers,  as  it  affects 
the  durability  or  deterioration  of  the  lat- 
ter, that  it  demands  a  special  notice,  and 
particularly  as  it  is  of  so  essentially  prac- 
tical a  nature. 

The  conductibility  of  heat  through 
metallic  bodies  need  not  be  dwelt  on ; 
the  point  for  present  consideration  is,  the 
degree  of  heat  to  which  conductors  of 
any  kind  may  be  exposed,  and  the  mea- 
sure or  quantity  of  heat  which  can  be 
transmitted  in  the  way  of  conduction,  as 
well  by  rods  as  plates,  without  affecting 
thera  injuriously. 

The  two  modifications  of  the  conduct- 
ing power  of  metals,  to  which  I  have 
already  referred,  are  the  transverse  and 
the  longitudinal.  By  the  former,  heat  is 
conveyed  transversely,  that  is,  in  a  direc- 
tion at  right  angles  with  the  surfaces  of 
plates,  and,  as  it  were,  across  the  lines  of 
their  fibrous  construction  or  arrangement. 
By  the  latter,  the  heat  is  conveyed  longi- 
tudinally, or  in  a  direction  parallel  with 
those  fibres.  The  one,  therefore,  mani- 
festly refers  to  plates,  and  the  other  to 
rods  or  bars.  How  far  the  ratio  of  con- 
ductibility iu  the  metals  whose  structure 
is  of  a  fibrous  character,  and  susceptible 
of  polarity,  (as,  for  instance,  iron,)  may 
vary,  when  the  course  of  conduction  is 
in  the  direction  of  those  fibres,  or  trans- 
verse to  them,  is  not  now  to  be  enquired 
into,  although  highly  deserving  of  inves- 
tigation. For  the  present,  we  will  assume 
that  there  is  no  difference,  although  I  by 


no  means  assent  to  the  hypothesis.  The 
question  before  us  is  this  alone,— to  what 
extent,  practically,  may  we  push  this  con* 
ducting  faculty,  without  affecting  the 
strength  or  durability  of  the  metal  ? 

On  this  head,  my  experience  leads  me 
to  conclude  that  so  long  as  the  heat  is 
trausmitted  through  the  metal,  (trans- 
versely or  longitudinally,)  in  the  same 
quantity  and  with  the  same  rapidity  that  it 
is  received  by  it,  the  metal  may  be  con- 
sidered as  a  mere  carrier,  and  will  remain 
unaffected.  And  this  may  be  taken  as 
irrespective  of  the  temperature,  quantity, 
or  intensity  of  the  heat  so  transmitted — 
at  least  so  far  as  regards  furnaces  in  which 
combustion  is  urged  by  mere  atmospheric 
pressure,  and  not  by  the  concentrated 
energy  of  an  artificial  blast. 

For  the  present  enquiry,  we  will  con- 
sider heat  as  a  matter  or  body,  (though 
not  as  a  ponderable  one,)  and  in  the  same 
sense  as  when  we  speak  of  the  electric 
fluid  passing  through  bodies.  If  then 
this  "matter  of  heat"  find  a  passage 
through  iron  plates,  with  the  same  ra- 
pidity that  it  is  received  by  them,  the 
metal  will  remain  uninjured  by  such  trans- 
mission. If,  however,  from  any  cause  it 
be  delayed,  or  obstructed  in  its  passage 
through,  or  exit  from  the  metal,  accumu- 
lation instantly  takes  place,  a  new  state  of 
things  will  be  induced,  the  relation  of  its 
parts  or  atoms  (among  themselves)  will  be 
modified,  and  the  metal  will  be  affected 
injuriously  or  otherwise  according  to  cir- 
cumstances. 

Now,  this  view  of  the  subject  of  con- 
duction requires  that  we  distinguish 
strictly  between  the  duties  performed  by 
the  transmitting  body  on  the  one  hand, 
and  the  body  to  which  the  heat  is  trans- 
mitted on  the  other.  In  other  words,  we 
must  discriminate  between  the  faculty 
with  which  the  metal  is  endowed  for 
transmission,  and  that  of  the  recipient 
for  reception ;  and  the  rate  at  which  this 
latter  is  enabled  to  take  up  or  absorb 
the  heat  so  delivered  to  it.  The  distinc- 
tion here  drawn  is  of  the  last  importance, 
practically,  as  we  shall  find  that  the  capa- 
bility of  the  receiving  body  exercises  a 
much  greater  influence  in  our  ordinary 
evaporative  operations,  than  that  of  the 
transmitting  body;  an  influence  which, 
as  I  shall  hereafter  show,  is  usually  at- 
tributed to  a  wrong  source. 

But  let  me  first  clear  the  way,  by 
pointing  oat  some  practical  errors  very  ex- 
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tensively  prevalent.  In  the  communication 
of  force,  by  percussion  or  pressure,  the 
communicating  and  receiving  bodies  are 
equally  affected;  the  same  measure  of 
force  that  is  given  by  the  one,  being  re- 
ceived by  the  other — the  action  and  re- 
action being-  equal.  Not  so,  however,  in 
the  transmission  of  heat,  since  each  body 
will  be  found  to  have  its  own  laws,  mea- 
sures, and  rates  of  transmitting  and  re- 
ceiving, or  absorbing;  each  of  which  is 
affected  by  numerous  special  conditions 
as  to  time,  temperature,  quantity,  and 
effect.  We  must  not  stop,  however,  to 
examine  these  details,  but  refer  merely  to 
the  fact,  as  bearing  on  the  subject  before 
us,  namely,  the  liability  of  the  plates  of 
boilers,  or  their  metallic  conductors,  to 
deterioration,  by  reason  of  the  quantity  of 
heat,  or  rate  of  transmission,  to  which 
they  may  be  subjected,  and  which  are  to 
influence  their  evaporative  functions. 

In  the  case  of  boilers,  water  is  so  ex- 
cellent a  recipient  of  heat,  though  not 
considered  a  good  conductor,  (an  hypo- 
thesis which  I  most  respectfully  deny, 
seeing  how  universal  is  the  assertion,) 
that  the  rate  of  transmission  through  the 
plate,  or  other  conductor,  will  not  be 
impeded;  that  is,  the  rapidity  with  which 
heat  is  conducted  through  a  metallic 
plate,  (which  rapidity  is  essential  to  its 
preservation,)  will  not  be  impaired  by 
any  delay  or  obstruction,  on  the  part  of 
the  water,  in  taking  it  up.  With  such  a 
recipient  then  as  water,  no  injury  can  be 
sustained  either  by  the  surface  plates  or 
conductors,  though  exposed  to  the  most 
intense  beat  of  a  furnace.  Since  injury 
to  boilers,  therefore,  does  not  arise  either 
from  deficiency  in  the  transmitting  power 
of  the  metal,  or  receiving  power  of  the 
water,  we  must  look  for  its  cause  from 
some  other  source. 

The  most  intense  heat  which  can, 
practically,  be  found  in  a  furnace,  is  that 
produced  by  a  highly  charged  coke  or 
anthracite  fire,  when  in  full  action.  If 
water  remain  in  contact,  and  merely  by 
its  own  gravity,  with  a  metallic  plate, 
though  the  latter  be  exposed  to  the  full 
action  of  this  elevated  temperature,  the 
heat  will  be  absorbed  as  rapidly  as  it 
can  be  transmitted,  and  in  whatever 
quantity,  while  the  plate  will  remain 
absolutely,  unaffected  and  uninjured ; 
but  if  any  body,  whose  receiving  pow- 
er shall  be  inferior  to  that  of  water, 
be  interposed  between  it  and  the  plate, 
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or  if  any  accidental  obstruction  to  the 
passage  of  the  heat  through  the  metal 
should  intervene,  a  delay  in  the  transmis- 
sion will  be  induced— accumulation  of 
heat  in  the  metal  will  immediately  take 
place — the  plate  will  become  overheated, 
softened,  and  ductile— expansion  will  fol- 
low—said hence,  if  there  be  any  internal 
pressure  from  steam,  warping,  bulging,  or 
rupture,  will  ensue. 

Let  us  now  examine  some  of  the  ordi- 
nary causes  of  this  interruption  in  the 
transmitting  power  or  delay  in  the  reci- 
pient power  of  the  bodies  in  question- 
iron  and  water. 

Injuries  to  boilers  are  most  usually  attri- 
buted, firstly,  to  mismanagement  or  over- 
charging the  fires,  or  the  mal-arrangement 
of  the  furnaces;  secondly,  to  neglect 
in  maintaining  the  due  supply  of  water; 
thirdly,  to  that  incrustation  or  deposition 
which  settles  on  the  interior  of  their 
plates,  and  deranges  the  conduction  and 
passing  of  the  heat  through  them;  fourth- 
ly, to  an  undue  pressure  of  steam.  As  to  the 
first  source  of  injury,  I  consider  it  quite 
groundless.  No  damage  can  be  done  to  the 
boiler  by  reason  of  excessive  bent,  or  from 
any  other  cause  connected  with  the  fuel 
or  the  furnace,  beyond  the  ordinary  wear 
and  tear,  provided  due  attention  be  paid 
to  the  mere  circumstances,  of  preserving 
the  interior  in  a  proper  state  of  cleanli- 
ness, (of  which  I  will  say  more  here- 
after,) and  maintaining  the  water  at  Hs 
proper  elevation.  I  have  made  every 
effort  to  injure  the  bottom  and  flues  of 
boilers  by  all  degrees  of  temperature  in 
the  furnace,  and  all  sorts  of  changes  in 
the  situation  and  management  of  the  fuel, 
but  without  producing  the  slightest  effect, 
when  these  two  conditions  are  properly 
attended  to. 

With  respect  to  the  second  source  of 
enquiry,  "  allowing  the  water  to  fall  be- 
low its  proper  level,"  nothing  need  be 
said  on  the  subject — iu  consequences  are 
too  manifest  to  require  comment.  The 
third  source  of  injury,  incrustation,  de- 
mands a  closer  investigation.  The 
reasoning  on  this  head  most  prevalent,  is, 
that  the  incrusted  deposit  which  adheres 
to  the  plates  in  the  form  of  a  solid  bard 
crystallized  body  isa  bad  conductor  of  heat; 
and  that  owing  to  this  circumstance  lie 
plates  on  which  it  is  deposited,  if  exposed 
to  the  strong  action  of  the  fire,  as  in  the 
bottom  of  cylindrical  boilers,  has  a  t*0* 
dency  to  become  over-heated  or  burned. 
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It  is  by  many  supposed  that  this  incrusta- 
tion being1  suddenly  separated  or  driven 
off,  and  occasionally  in  large  quantities, 
the  water  is  thus  as  suddenly  brought  into 
contact  with  the  supposed  overheated 
plates,  that  a  sudden  and  commensurate 
generation  of  steam  is  the  consequence, 
and  that  expansion,  bulging-,  rupture,  or 
even  explosion,  may  ensue.  To  the  entire 
of  these  allegations,  and  the  inferences 
drawn  from  them,  I  demur,  as  inconsis- 
tent with  the  real  state  of  things,  and  ir- 
reconcilable with  the  laws  which  govern 
the  transmission  of  heat.  In  my  next 
communication,  I  will  offer  some  direct 
proofc  on  this  subject.    I  am,  Sir,  &c, 

C.  W.  Williams. 

Lirerpool,  Nov.  30,  1841. 

PRACTICE  AND  PRACTICIANS,  versus 
MATHEMATICS     AND  MATHEMATICIANS. 

Sir, — Mr.  Pilbrow  is  not  entitled  to 
say,  or  to  infer,  from  anything  I  have 
written  in  your  Magazine,  that  I  enter- 
tain any  "  doubt  of  the  accuracy  of 
mathematics,"  or  that  "  if  the  data  and 
principles  are  sound,  the  deductions  of 
the  mathematician  will  be  sound  also." 
I  deny  it  not — the  data  may  be,  and  the 
demonstration  must  be  sound  and  true  j 
but  it  is  too  apt  to  be  forgotten  that  the 
conclusion  belongs  to  abstract,  or  to 
conditional  truth,  and  may  not,  and  in- 
deed seldom  can  be,  the  truth  of  reality 
after  all.    And  why  is  this?  not  be- 
cause the  premises  are  incorrect,  or  the 
logic  exceptionable,  but  because  the 
vhole  of  the  data  may  not,  and,  in  truth, 
with  the  exception  of  the  simplest 
cases,  cannot,  by  any  possibility,  be 
comprised  in  the  problem,  so  as  to 
elicit  a  conclusion  conformable  to  the 
actual  result.   No  calculus,  within  the 
reach  of  human  intellect,  can  work  out 
the  problems  generally  connected  with 
practice,  and  which  practical  men  are 
continually  being  called  upon  to  grapple 
with,  after  their  own  peculiar  manner ; 
nor  is  it  too  much  to  say  that  whatever 
progress  the  mathematics  may  be  des- 
tined to  make,  the  full  accomplishment 
of  such  a  task  is,  by  the  constitution  of 
man's  nature,  for  ever  placed  beyond 
his  power. 

It  is  matter  in  its  thousand  Protean 
changes  that  the  practical  man  has  to 
deal  with,  and  not  the  mental  conception 
of  quantity  in  a  few  simple  and  direct  re- 


lations. It  is  true — at  least  sound  meta- 
physical considerations  indicate  it  to  be  a 
truth— that  such  changes  do  not  proceed 
from  various  qualities  in  matter,  work- 
ing occultly  after  their  kind,  but  that 
they  are,  universally,  the  result  of  pri- 
mordial forces  in  nature,  acting  by 
quantity  and  by  measure,  in  obedience, 
probably,  to  known  mechanical  laws, 
and  as  such,  legitimately  within  the 
province  of  the  mathematics ;  but  man 
is  unable  to  detect  those  forces,  to  trace 
their  operations,  to  establish  their  quan- 
tities, or  to  identify  their  laws :  and  if 
he  could,  would  find  it  infinitely  impos- 
sible to  bring  them  under  the  dominion 
of  calculation.  The  great  Geometer 
alone  —  he  only  is  competent  to  the 
work,  "who  set  a  compass  upon  the 
face  of  the  deep,  and  meted  out  heaven 
with  a  span." 

It  is  sufficient  for  the  practical  man 
to  regard  the  changes  of  matter  as  ac- 
complished facts;  to  take  them  and 
weigh  them  as  they  are,  in  all  the  en- 
tirety of  their  circumstances— not  over 
curious  to  analyze  and  apportion  the 
previous  operations,  but  content  (if 
thought  desirable  to  examine  them, 
and,  if  able,  so  to  accomplish  it)  to 
make  nature   herself  pourtray  them, 
graphically  and  mechanically,  along 
with  their  results.   But  the  mathema- 
tician is  more  ambitious ;  he  aspires  to 
walk  where  nature  walks,  to  follow  in 
her  track,  to  tread  in  her  footsteps,  to 
explore  the  path  on  every  side,  to  mea- 
sure the  distances  and  to  take  the  bear- 
ings; but  that  path  lies  through  a 
labyrinth  of  devious  windings,  of  which 
she  has  not  revealed  to  him  the  clue, 
and  in  which  he  is  bewildered  and  lost  j 
wherefore,  he  resolves  on  a  direct  and 
desperate  course  of  his  own ;  he  vaults 
over  the  fences  which  hedge  in,  and  de- 
termine the  rightful  way,  and  by  flying 
leaps  he  alights  at  last,  somewhere  be- 
yond, or  short,  of  the  point  at  which 
she  has  arrived.   But  to  drop  the  figu- 
rative style  :  the  mathematician  is  un- 
able to  trace  or  calculate  forces  in  ope- 
ration, except  in  cases  such  as  those 
which  the  celestial  mechanics  afford, 
in  which  the  action  is  simple  and  the 
agents  are  few.   With  what  difficulty, 
and  with  what  arduous  and  long  conti- 
nued researches,  he  has  been  able  to  suc- 
ceed in  the  solution  of  even  these  pro- 
blems, it  would  be  foreign  to  my  pur- 
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pose  to  state.  He  is  obliged,  therefore, 
in  attempting  to  grapple  with  compli- 
cated subjects,  which  practical  ones 
always  are,  to  prepare  them  and  render 
them  pliable  by  limitations  and  exclu- 
sions, and  by  feigning  convenient  phy- 
sical hypotheses  concerning  them,  which 
are  to  be  accepted  by  the  uninitiated  as 
the  veritable  processes  which  nature  em- 
ploys. Hence,  his  conclusions,  though 
true,  are  true  only  in  part,  and  though 
not  containing  anything  that  is  not  the 
truth,  they  do  not  comprise  the  whole 
truth,  the  truth  that  confronts  us  in  the 
reality  of  things. 

Approximate  conclusions,  certainly, 
are  sometimes  not  without  their  value 
if  properly  appreciated  as  such,  but  it 
depends  altogether  on  the  nature  of  the 
subject;  it  may  permit,  perhaps,  with 
impunity,  a  more  or  less  deviation  from 
the  truth,  or  it  may  admit  a  correction 
derived  from  a  supplementary  practical 

Erocess.    It  most  commonly  happens, 
owever,  that  so  many  influential  prin- 
ciples are  disregarded  as  to  preclude 
the  application  of  corrections  of  this 
kind,  and  compel  the  practical  and 
theoretical  results  to  stand  aloof  from 
each  other,  each  on  their  own  ground. 
What  correction,  for  instance,  could  re- 
deem from  worthlessness  the  mathe- 
matical theory  of  projectiles,  and  of 
the  action  of  the  wedge  ?    But  approx- 
imate conclusions,  coming  in  the  guise 
of  mathematical  deductions,  seldom  are 
in  reality  properly  appreciated.  They 
are  confidently  relied  on  by  the  unin- 
formed as  a  sure  foundation  on  which 
practice  may  build,  and,  strange  as  it 
may  appear,  the  mathematicians  them- 
selves are  liable  to  the  same  delusion. 
They  are  so  wrapped  up  in  the  all-suffi- 
ciency of  their  science,  so  little  conver- 
sant with  the  working  operation  of 
things,  so  devoid  of  practical  foresight 
and  judgment,  that  they  do  not  suspect 
the  extent  of  the  discrepancy  which 
will  arise  between  their  conclusions 
and  the  actual  results.    It  was  a  long 
time  before  the  mathem  tical  men  who 
interested  themselves  in  railroads  could 
be  induced  to  see  how  completely  their 
theories  of  locomotion  were  upset  by 
the  trifling  omission,  as  they  deemed  it 
to  be,  of  atmospheric  resistance.  Dr. 
Lardner  could  correct  Pambour's  for- 
mulae by  introducing  among  the  ele- 
ments of  calculation  the  gyration  of 


the  wheels,  and  at  the  same  time  state 
that "  the  action  of  the  air  was  so  in- 
considerable that  he  had  not  taken  it  in- 
to consideration!" 

It  ought  however  to  be  mentioned 
that  the  eminently  practical  spirit  of 
the  age,  after  having  imparted  a  pecu- 
liar character  to  scientific  inquiries 
enerally,  is  beginning  to  make  its  in- 
uence  felt,  even  in  the  mathematics. 
Philosophy,  influenced  by  this  spirit, 
refuses  to  recognise  the  pretensions  of 
the  mathematics  to  be,  whilst  in  her 
service,  at  least,  a  medium  of  independ- 
ent research,  and  regards  it  simply  as 
an  instrument  which  may  be  made  sub- 
servient to  investigations  conducted 
after  the  true  Baconian  method;  but 
still  it  is  a  most  unruly  Pegasus,  and  if 
not  reduced  to  submission  by  a  severe 
and  humbling  discipline,  will  run  away 
with  his  rider,  after  all,  be  he  philoso- 
pher or  practician.    It  must  be  remem- 
bered, too,  it  is  only  as  observation,  aod 
experimental  and  other  practical  pro- 
cesses, form  the  basis  of  the  mathemat- 
ical inquiry,  that  useful  results  will  be 
obtained.    "There  are  no  subjects," 
Professor  Whewell  candidly  observes, 
"in  which  we  may  look  more  hopefully 
to  advance  in  sound  theoretical  views, 
than  those  in  which  the  demands  of 
practice  make  men  willing  to  experi- 
ment on  an  extensive  scale  with  keen- 
ness and  perseverance."    It  is  in  this 
light  that  we  see  the  advantages  that 
are  likeiy  to  accrue,  both  to  science 
and  practice,  from  the  institution  of  the 
British  Association,  in  which  the  mu- 
tual co-operation  of  persons  devoted  to 
practical  and  theoretical  pursuits  is  in- 
cited and  secured.  1  allude  particularly 
to  the  proposal  for  determining,  by  a 
series  of  experiments  on  a  large  scale, 
the  various  constants  in  nature,  and 
which,  among  its  first  fruits,  converted 
Dr.  Lardner  from  the  error  of  his  (ma- 
thematical) ways,  and  realised  the  anti- 
cipations of  the  more  practically-minded 
scientific  men,  as  to  the  great  influence 
which  atmospheric  resistance  has  upon 
locomotion  at  high  velocities.* 

*  Practical  engineers,  by  the  way,  never  had  » 
doubt  of  it ;  and  yet,  when  the  paper  detailing  the 
experiments  was  read  in  the  Section  of  the  / no- 
tation at  the  Birmjjigham  meeting,  it  was  spoken 
of  aa  something  strangely  new,  the  merit  of  tin 
discovery  of  which,  was  solely  due  to  science  and 
professional  tar  ant,  although  Mr.  Cubitt,  the  emi- 
nent engineer,  ito  say  nothing  of  the  statements 
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The  actual  event  in  the  operations 
both  of  nature  and  of  man  is  rarely  sim- 
ple and  single  in  the  relation  of  cause 
and  effect,  but  is  the  resultant  of  op- 
posing,  conspiring,  and  blending  in- 
fluences, acting  in  all  directions.  But 
men  in  general  do  not  take  that  wide 
survey  of  things  which  embraces  all 
the  agencies  that  are  at  work.  They 
are  apt  to  trace  effects  in  a  single  line 
of  action,  induced  thereto  partly  by  a 
disinclination  to  be  disturbed  in  the 
clearness  of  perception  and  exactness 
of  conclusion,  which  in  a  much  greater 
degree,  or  at  least  with  much  less  of 
mental  power  and  research,  undoubt- 
edly attends  that  partial  contemplation 
of  things,  in  single  and  simple  aspects, 
which  they  are  prone  to  take.  This 
is  the  abounding  source  whence  spring 
the  one-idea-men — the  men  of  high 
principles  as  they  are  pleased  to  phrase 
it — the  bigots,  the  purists,  and  the  ul- 
traists,  of  every  degree,  and  of  every 
school.  But  the  mathematician  is  open 
to  this  remark  more  than  any  other 
man.  He  is  disposed  by  the  idiosyn- 
cracy  of  his  mind,  as  well  as  compelled 
by  the  impotency  of  his  science,  to  seek 
for  certainty  and  exactness  in  a  unilate- 
ral course  of  proceeding,  neither  deviat- 
ing to  the  right  nor  the  left,  nor  permit- 
ting any  collateral  influence  to  turn 
him  out  of  that  narrow  but  direct  and 
perspicuous  path,  which  both  gratifies 
nis  penchant,  and  constitutes  the  pe- 
remptory condition  on  which  demon- 
stration can  be  obtained.  Both  will- 
ingly and  of  necessity  he  foregoes  one 
half  of  what  may  be  darkly  and  ob- 
scurely the  real  truth,  in  order  that,  by 
conferring  exactness  and  certainty  on 
the  other  half,  he  may  acquire  clear 
and  definite  conceptions  of  absolute  but 
ideal,  truth.  His  reason  is  led  captive 
by  these  his  fond  imaginations ;  it  lies 
prostrate  before  this  idol  of  his  fancy, 
which,  though  the  work  of  his  own 
hands,  he  proclaims  to  be,  and  blindly 
worships,  as  the  goddess  of  nature. 

These  are  the  men,  and  not  the  phi- 
losophers, as  Mr.  Pilbrow  supposes — 
except  only  as  they  become  mere  theo- 
rists— "  who  so  often  err  "  in  all  mat- 


made  at  previous  meetings  of  the  Association  by 
Mr.  Roberta  of  Manchester,  anil  others,)  had  ex- 
pressly referred  to  it  some  three  or  four  years  be- 
fore, in  an  examinatiod'before  a  Committee  of  the 
House  of  Commons. 


ters  appertaining  to  practice.  The  true 
philosopher  and  the  genuine  practical 
man,  differ  little  from  each  other  more 
than  in  this,  that  one  works  in  the 
closet,  and  the  other  in  the  field ;  their 
modes  of  thinking  are  almost  identical. 
But  to  the  mathematician,  the  practical 
man  stands  directly  opposed.  He  is 
not  tied  down  to  demonstration,  nor  en- 
amoured of  theoretical  hair-breadth 
exactness — he  can  afford  to  take  a  broad 
and  comprehensive  survey  of  his  sub- 
ject, and  yet  be  free  to  investigate  all 
the  agencies  that  are  at  work,  for  he  is 
not  concerned  to  arrive  at  the  results  in 
an  a  priori  manner— he  can  take  them 
as  facts,  and  dispense  with  tracing  them 
as  effects— he  can  value  and  measure 
them  by  experiment,  without  waiting 
for  what  may  never  arrive,  a  pure  sci- 
entific calculation — he  can  approximate 
to  the  law  of  the  case  empirically,  long 
before  it  is  possible,  and  most  frequently 
when  it  is  impossible,  to  deduce  it  from 
first  principles— he  can  accept  the  law 
as  a  particular  one,  limited  and  clogged 
with  the  actual  circumstances,  as  being 
sufficient  for  his  purpose,  and  in  truth 
more  practically  useful,  wi  th ou  t  s  topping 
in  his  career  for  an  exposition  of  it  in 
all  its  generality — and  he  can,  in  lieu 
of  an  algebraical  expression  of  the  law, 
make  the  phenomenon  itself  delineate 
mechanically  its  variable  action,  in  the 
form  of  a  curve,  or  oblige  it  mechanic- 
allv  to  describe  its  integral  amount, 
either  as  a  graphical  or  as  a  numerical 
result — with  which  representation  of 
the  curve,  or  evoluation  of  the  section, 
he  can  proceed  onwards,  as  being  in 
possession  of  all  that  is  requisite  or 
pertinent  to  his  pursuits,  leaving  the 
mathematician  behind,  in  despair  of  ever 
being  able  to  find  equation  or  integra- 
tion to  his  purpose.  So  also  in  the 
way  of  analysis, — when  the  agencies, 
or  some  of  them,  are  not  clearly  dis- 
tinguishable, or  their  respective  effects 
separable,  he  is  content  to  take  their 
conjoint  influence  in  the  ultimateissue  of 
things,  and  to  apportion  their  respective 
amounts  by  an  estimate,  founded  in  the 
exercise  of  a  sound  judgment,  on  the 
notices  and  hints  which  his  saga- 
city prompts  him  to  watch  for  and  ob- 
serve. Whether,  however,  the  results 
be  obtained  by  experimental  analysis, 
more  or  less  correct,  or  by  this  analy- 
tical estimate,  more  or  less  judicious,  or 
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by  both  processes  jointly,  he  is  at  liberty 
to  use  them  as  inductive  data  on  which 
to  found  anticipations,  in  lieu  of  demon- 
strative conclusions — framed  partly,  it 
may  be,  on  calculation,  and  partly  on 
estimate  again,  of  other  results  of  a 
similar,  but  unknown,  because  hitherto 
unarrived  at  effect,  or  of  results  of  a 
mixed  nature,  arising  from  using  other 
data  therewith,  of  a  different  kind. 

These  and  other  practical  processes 
conducted  by  judgment  rather  than  by 
rule,  and  depending  on  experience, 
professional  skill,  and  natural  sagacity, 
are  the  distinguishing  characteristics  of 
the  practical  man,  at  once  conferring 
on  him  privileges,  and  constituting  his 
glory ;  for,  however  rough,  or  however 
deficient  they  may  be  in  the  requisi- 
tions of  rigid  science,  they  are  of  incal- 
culable utility  in  the  affairs  of  life,  in- 
asmuch as  they  comprise  the  sole 
conditions  on  which  the  untried  future, 
whether  for  success  or  for  failure,  de- 
pend, and  lead  consequently  to  conclu- 
sions, which  can  by  no  other  means  be 
obtained.    In  this  manner,  then,  it  is, 
that  the  practical  man  is  emboldened 
to  venture  on  enterprises,  novel  in  mag- 
nitude and  in  character,  and  astounding 
to  the  man  of  mathematical  science, 
who,  unable  to  go  farther  than  his  lead- 
ing-strings will  permit  him,  has  all  his 
views  under  the  trammel  of  exactness 
and  demonstration.  Thus  a  slavish  de- 
ference to  these  objects,  by  keeping  out 
of  sight  the  grounds  of  v.' hat  is  simply 
rational  expectation,  represses  aspira- 
tion on  the  one  hand,  as  much  as  it 
encourages  rashness  and  extravagant 
views  on  the  other.    Mr.  Pilbrow  af- 
fords an  example  of  the  latter,  and  fully 
justifies  the  strictures  I  have  ventured 
to  make  on  mathematics  and  mathema- 
ticians; not,  perhaps,  that  he  himself 
is  a  mathematician,  but  an  instance, 
not  at  all  uncommon,  of  the  baneful  ef- 
fect which  a  blind  undiscriminating  ad- 
miration of  the  science,  or  even  an  im- 
bibing of  the  spirit  of  the  science,  has 
generally  upon  our  modes  of  thinking 
and  reasoning.* 


*  As  a  curious  instance  of  the  influence  which 
this  science  indirectly  exerts,  not  indeed  in  pro- 
ducing baneful  effect* — for  that  is  too  sober  a  word 
— but  in  leading  a  writer  into  a  display  of  ludicrous 
pedantry  and  solemn  foolery,  I  give  the  following 
extract  from  an  Assistant  Poor-law  Commisioner's 
Report,  italics  and  all,  except  that  the  matter  in- 
closed within  brackets  is  what  some  hypercritical 


Mr.  Pilbrow  expatiates  on  the  saving 
of  power  effected  by  using  steam  ex- 
pansively ;  but  the  important  practical 
question  is— to  what  extent  can  it  be 
beneficially  carried?    Mr.  P.  adopts 
the  mathematical  view  of  the  subject, 
and  thus,  by  thinking  it  unnecessary  to 
take  heed  of  more  than  the  defined 
and  Palpable  steps  towards  truth,  he 
6tumbles  before  he  reaches  it.  And 
yet,  the  mathematical  calculation  of 
the  force  of  steam  in  expansion  is  not 
erroneous  in  itself,  for,  as  Mr.  Pilbrow 
says,  "the  data  and  principles  being 
sound,"  as  they  here  undoubtedly  are, 
so  far  as  they  go,  "  the  deductions  of 
the  mathematician  must  be  sound  also;" 
but  there  is  simply  a  suppression  of  the 
truth—a  suppression  of  those  parts  of 
the  problem  which  he  is  unable  to  ma- 
nage. The  law  that  the  force  of  elastic 
fluids  is  inversely  as  the  volumes,  is 
very  true,  at  least  within  all  practical 
ranges ;  the  curve  descriptive  of  its 
variation  is  simple  and  algebraical,  and 
the  application  of  the  fluxionary  calcu- 
lation cannot  be  denied ;  but  it  unfor- 
tunately happens,  and,  sooth  to  say, 
such  provoking  incidents  are  seldom 
absent,  that  simultaneously  with  the 
expansion  of  the  steam,  a  physical 
change  takes  place,  which  spoils  all 
this  beautiful  exactness  and  self-satisfy- 
ing certainty— turns  the  curve  into  a 
transcendental  one — demands  that  the 
law  of  variation  shall  possess  greater 
generality — and  baffles  all  the  powers 
of  calculation  to  give  the  result.  No 
wonder,  therefore,  that  the  philosophy 
of  the  subject  should  be  sacrificed  to 
the  necessities  of  the  calculus;  the 
wonder  ia>  hat  sensible  men,  as  well 
as  the  public  generally,  should  so  often 
allow  themselves  to  be  beguiled  of  their 
good  sense,  and  led  astray  by  the  prei- 
iige,  which  any  thing  mathematical,  or 

friend  must  have  prevafled  upon  the  author  to 
erase,  and  which  I  have  had  the  good  fortune  to 
restore. 

«'  We  appeal  to  every  man  of  common  senw-« 
go  still  higher— we  ask,  is  there  a  philosopher 
mathematician  in  existence,  [whether  inhsw'^ 
lunar,  or  sublunary  regions,]  who  can  deuy  "* 
pure  truth  of  the  two  following  axioms :—       .  , 

1st.  That  in  the  creation  [on  the  eighth  day  :  °; 
any  sensible  poor-law  system,  the  workhouse 
possess  a  centrifugal,  and  not  a  centripetal  in- 
fluence, [lest  chaos  come  again.]  .. 

2ndly.  That,  in  any  country  under  t tie  sun,  »* 
denote  the  situation  of  the  independent  l^^urc. 
*  minus  1,  and  not.  x  plus  1,  must  be  the  cob^d 
of  the  pauper ! ! !" 
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savouring  of  the  mathematics,  carries 
with  it.  Now,  what  part  of  the  whole 
truth  of  the  case  is  it,  the  suppression 
of  which  has  seduced  Mr.  Pilbrow  and 
others  to  indulge  such  sanguine  expect- 
ations, as  to  the  much  greater  advan- 
tage to  be  derived  from  the  expansion 
of  steam,  than  what  already  arises  in 
the  best  practice?  This  is  the  fact 
which  is  suppressed— that  the  temper- 
ature  of  the  steam  falls  as  the  expan- 
sion proceeds.  There  is,  indeed,  a  fall 
of  temperature  in  the  expansion  of  the 
permanently  elastic  fluids,  but  then  the 
atmosphere  rapidly  affords  the  caloric 
which  the  increased  capacity  for  heat 
requires,  and  thus,  with  this  proviso 
annexed,  the  enunciation  of  the  law  is 
in  that  case  correct.  But  in  the  case 
of  steam,  the  caloric  cannot  be  so  sup- 
plied, and  the  elastic  force  declines 
with  the  temperature  as  well  as  with 
the  density,  to  an  extent  dependent  on 
the  sources,  external  and  internal,  from 
which  caloric  may  be  instantly  fur- 
nished to  meet  the  demand.  The  avail- 
able force  in  expansion  diminishes, 
therefore,  very  rapidly  under  the  opera- 
tion of  both  causes ;  and  the  omission 
of  the  former  is  very  important,  when 
the  question  is,  as  to  the  utmost  extent  to 
which  expansion  can  be  usefully  carried. 

The  mathematician  may  say  that  he 
can  render  the  common  theory  more 
perfect.  It  is  granted  that  now,  thanks 
to  experimental  research,  he  can  do 
so ;  but  the  point  of  complaint  is,  that 
any  miserable  abortion  is  allowed  to 
pass,  so  it  be  concealed  under  a 
mathematical  dress,  and  that  a  dispo- 
sition exists,  in  reference  to  any  thing 
not  understood,  to  reverence  it  and 
accept  it  upon  trust  But  to  what 
extent,  and  after  what  manner,  would 
the  mathematician  proceed  in  the  cor- 
rection of  the  theory  P  It  will  be  as 
well  to  know.  Even  apart  from  the 
embarrassments  which  the  local  supply 
of  caloric  creates,  and  granting  to  him 
the  advantage  arising  from  the  con- 
venient fiction,  that  in  the  expansion  of 
the  steam  no  heat  is  either  imparted  to 
or  received  from  external  sources,  he  is 
still  unable  to  deal  with  the  problem 
in  a  mathematical  manner.  It  is  true, 
he  can  combine  the  law  of  dilatability 
with  the  law  of  elasticity,  and,  with  a 
knowledge  of  the  temperature  induced 
by  expansion  he  could,  by  this  means, 
and  to  a  certain  extent,  easily  supply 


the  omission?  but  his  principles  will 
not  lead  him  to  the  temperature—he 
has  no  clue  to  it  whatever,  and  he  must 
resort  to  tables,  obtained  by  practical 
processes,  to  assist  him  in  his  neces- 
sities—tables that  give  the  relations 
between  the  pressures  and  temperatures 
of  steam  at  its  several  maximum  densi- 
ties ;  for  it  is  supposed  to  be  in  this 
saturated  state  during  the  whole  course 
of  expansion.  And  be  it  observed,  that 
he  must  have  recourse  to  this  expedient, 
not  simply  to  find  data  for  his  co-effi- 
cients, which  is  a  legitimately  mathe- 
matical, and  indeed  absolutely  neces- 
sary proceeding,  but  to  supply  a 
hiatus  in  his  reasoning— to  avail  him- 
self of  an  empirical,  as  a  substitute  for 
a  mathematical  relation.  But  after  all 
— though  by  the  aid  of  practical  pro- 
cessess,  and  the  exclusion  of  practical 
points,  he  obtains  a  more  correct  result 
— it  still  rests  on  the  assumption  that 
no  condensation  of  the  steam  takes 
place  during  its  expansion,  occasioned 
by  the  sensible  heat  being  insufficient 
to  supply  the  caloric  required  for  the 
increased  capacity  for  heat.  Steam, 
when  taken  of  its  maximum  density  for 
its  temperature  previous  to  its  expan- 
sion, I  believe  it  is  generally  admitted, 
is  also  of  its  maximum  density  for  its 
temperature  on  the  termination  of  the 
expansion;  there  is  evidently,  there- 
fore, no  surplus  of  free  caloric  arising 
out  of  the  difference  of  temperatures, 
that  would  maintain  more  water  (sup- 
posing it  were  present)  in  the  state 
of  vapour;  the  steam,  therefore,  is, 
throughout  the  expansion,  on  the  ex- 
treme verge,  at  least,  of  condensation. 
But  the  question  arises,  whether,  not- 
withstanding the  fall  of  temperature, 
there  may  not  be  a  deficiency  of  free 
caloric  to  keep  the  steam  up  to  its 
greatest  density,  if  not  recruited  by  the 
latent  caloric  extricated  from  a  partial 
condensation ;  for  both  suppositions  are 
compatible  with  the  observed  state  of 
the  steam,  on  its  escape  from  the  cy- 
linder, as  to  its  mutual  relation  of  tem- 
perature and  density.  If,  in  this  way, 
condensation  is  produced  by  expansion, 
(for  I  can  by  no  means  admit  that  it  is 
a  settled  point,  one  way  or  the  other,) 
the  mathematical  theory  is  still  a  fail- 
ure, notwithstanding  the  correction  for 
temperature,  inasmuch  as  it  omits  an- 
other important  particular,  affecting 
the  density  of  the  steam  after  another 
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manner,  and  in  addition  to  that  which 
is  doe  to  an  increased  volume. 

Now,  the  practical  man  is  not  dis- 
concerted by  all  these  difficulties ;  it  is 
his  province  and  his  privilege,  what- 
ever may  be  the  causes,  and  however 
intricate  their  mutually  modifying  in- 
fluence, to  take  the  facts  as  effects — to 
take  them  as  they  are  in  their  develope- 
ment ;  and,  what  is  more,  to  measure 
them  as  they  are,  as  well  in  their  origin 
as  in  their  course,  so  as  to  arrive  at  a 
knowledge  of  the  varying  action  from 
the  commencement  to  the  end.  This 
he  does,  by  making  the  action  itself  de- 
scribe a  curve,  indicating  all  its  varia- 
tions, and  revealing  to  him  all  the  phe- 
nomena of  steam,  so  far  as  it  concerns 
him  to  know.  By  this  method,  properly 
studied  and  diversified,  with  the  en- 
lightening assistance  to  be  derived  from 
hysical  science,  he  is  taught  more  than 
e  could  learn  from  any  mathematical 
theory  of  the  subject  whatever,  or  how- 
ever perfect  the  wit  of  man  may  yet  be 
able  to  make  it.  Art  ever  precedes 
science;  it  must  be  so,  from  the  very 
nature  of  things;  it  ever  was,  and  it 
ever  will  be  so.  The  great  Watt  was 
in  nowise  indebted  to  theoretical  sci- 
ence; and  even  the  physical  science, 
which  illustrated  rather  than  assisted 
his  operations,  was  created  by  himself. 

But  to  return  to  the  subject  of  expan- 
sion :  it  may  be  said,  that  though  the 
converse  is  not  so  manageable,  it  would 
be  easy  to  render  practice  very  nearly 
coincident  with  theory,  by  making  the 
mechanical,  or  rather  the  calorific,  ar- 
rangements such,  that  the  temperature 
of  the  steam  shall  be  sustained  during 
its  expansion  to  nearly  its  original 
point;  thus  obviating  the  loss  occa- 
sioned by  its  fall.  It  is  true  that  the 
results  of  calculation,  even  in  its 
simplest  form,  would  in  this  case  be 
very  nearly  correct,  though  expansion 
should  be  carried  to  an  extreme ;  but 
here  is  an  instance  of  the  futility  of 
mere  mathematical  considerations,  and 
of  the  danger  of  trusting  solely  to 
them,  even  when  they  are  in  them- 
selves perfectly  unexceptionable.  It  is 
true,  the  theory  is  no  longer  to  blame, 
as  there  is  now  no  loss  that  it  fails  to 
indicate,  and  yet  a  real  error  in  practice 
would  be  committed,  and  a  positive,  in 
lieu  of  a  relative  loss  of  power  would 
be  incurred,  if  such  a  suggestion  were 
acted  on  ;  for  the  additional  force  thus 


acquired,  could  be  gained  only  through 
a  wasteful  expenditure  of  means.  Steam 
is  the  vehicle,  but  caloric  is  the  real 
power,  and  an  economical  management 
of  it  consists,  t'«  using  it  up.  It  is  jut 
the  same  as  in  hydraulic  engines  ;— in 
making  available  the  force  that  exists 
in  a  stream  of  water,  a  waste  is  avoided 
in  proportion  to  the  little  that  is  allowed 
to  remain  unappropriated ;  even  so  in  re* 
gard  to  steam — it  should  as  far  as  pos- 
sible be  exhausted  of  all  its  caloric ;  it 
should  be  allowed  to  expand,  if  practical 
considerations  do  not  impose  a  previous 
limit,  until  its  temperature  is  brought 
down  to  that  of  the  condenser.  Bat 
the  amount  of  power  that  may  be  thus 
developed,  and  the  extent  to  which  the 
practice  may  be  most  advantageously 
carried,  are  eminently  practical  ques- 
tions; they  involve  such  multifarious 
and  conflicting  influences,  that  it  is  vain 
and  delusive  to  give,  or  trust  to  answers, 
obtained  in  the  mathematical  manner; 
they  can  be  given  only  as  the  results  of 
experimental  investigation,  or  of  prac- 
tice generally,  and  the  best  attention  of 
engineers  should  be  bestowed  on  the 
improvement  of  indicators  and  dyna- 
meters.* 

Not  only  do  arts  and  enterprises 
flourish  without  the  aid  of  the  mathe- 
matics, but  the  time  is  come  for  that 
science  itself  to  derive  assistance,  even 
in  the  solution  of  its  own  abstract  pro- 
blems, from  practical  talent,  and  prac- 
tical processes.    This  is  a  singular 
instance  illustrative  of  the  influence,  I 
have  before  adverted  to  as  being  every 
where  displayed,  of  the  eminently  prac- 
tical spirit  of  the  age.    But  even  now, 
the  mathematical  purist  will,  with  diffi- 
culty, tolerate  the  idea  of  a  machine 
that  shall  resolve  questions  with  the 
utmost  facility,  to  do  which  has  been, 
to  him,  a  task  the  most  arduous  and 
profound,  and  that  shall  take  up  other 
questions  for  solution,  which,  from  the 
incompetency  of  all  known  methods 
of  analysis,  he  has  been  wholly  unable 
to  master  —  a  machine  that  will  give 
the  numerical  values  of  definite  in- 


•  Neither  of  these  kinds  of  instruments  has  met 
with  so  much  attention  from  your  correspondents 
as  they  deserve.  It  would  be  very  desirable  to  hare 
a  description  of  Prony's  brake  dynameter,  (if  it  be 
Prony's.)  and  of  tiiat  referred  to  at  the  last  met  ting 
of  the  British  Association,  as  being  now  employed 
by  the  Committee  appointed  to  report  on  its  per- 
formances, in  registering  the  duty,  or  rather  the 
efficiency  of  steam-engines. 
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tegrals,  relating  to  a  class  of  func- 
tions, the  analytical  integration  of 
which  is  beyond  the  scope  of  mathe- 
matical  science.  Of  course  only  a 
mathematician  could  conceive  such  a 
machine,  but  to  substitute  a  mechani- 
cal for  an  analytical  process  in  the 
work  of  integration;  to  call  in  me- 
chanical expedients  to  the  aid  of  opera- 
tions in  f>ure  science,  bespeaks  also  in 
the  ingenious  inventor  (Professor  Mose- 
ley)  a  practically-minded  man,  a  man 
of  enlarged  and  enlightened  views,  in 
short,  a  philosopher. 

I  cannot  think  that  the  candid  reader 
will  infer  from  what  I  have  written,  either 
on  this  or  on  other  occasions,  that  I  am 
insensible  to  the  real  value  of  the  mathe- 
matics as  displayed  in  its  proper  sphere ; 
or  even  to  the  occasional  and  partial 
utility  of  its  more  mixed  investigations,  if 
used  with  proper  reserve,  and  with  strict 
subserviency  to  phy  sical  science.  As  to  the 
derivative  and  technical  branches  of  the 
mathematics,  the  rules  and  practical  pro- 
cesses embodied  in  arithmetical,  trigono- 
metrical, logarithmical,  and  other  useful 
applications,  my  observations,  of  course, 
do  not  apply  at  all.  It  is  to  the  science, 
as  an  orgau  of  physical  and  practical  re- 
search, that  I  refer — as  an  instrument 
aspiring  to  detect  the  relations  of  quanti- 
ties, which  are  too  obscure,  too  evanes- 
cent, too  numerous,  or  too  complicated 
in  their  mutual  actions,  to  have  them  de- 
termined by  means  so  feeble,  although 
so  arrogant  of  pretension.  It  is  to  the 
opinion  so  generally  entertained  of  their 
sufficiency  in  this  respect,  that  I  object — 
excluding  and  throwing  into  shade  as  they 
do,  the  less  ambitious,  but  really  more 
noble,  because  more  useful  and  more  suc- 
cessful methods  of  the  philosopher  and 
the  practician.  It  is  to  the  substitution, 
or  at  least  to  the  preference  given,  of  the 
deductive  to  the  inductive  modes  of  in- 
vestigation, that  I  am  opposed ;  prema- 
turely employed  as  they  are,  on  subjects 
which  philosophy  has  not  yet  prepared 
for  the  application,  or  which,  from  the 
infinity  of  their  nature,  will  never,  with 
any  propriety,  be  susceptible  of  such  a 
procedure.  It  is  the  continued  adherence 
to  the  ancient  heresy  that  I  denounce, 
which  extirpated  by  Bacon  from  the  phy- 
sical sciences,  has  found  a  resting  place 
among  the  mathematicians,  who  think  it 
a  sufficient  satisfaction  to  their  consciences 
if  they  do  but  transfer  the  old  d  priori 


method  from  occult  qualities  to  tangible 
quantities;  although,  putting  impotency 
against  ignorance,  the  one  is  as  insuffi- 
cient and  unorthodox  as  the  other,  on 
which  to  found  a  creed  of  scientific  veri- 
ties. It  is  therefore,  in  fine,  not  against 
the  legitimate  use  of  the  science,  but 
against  its  abuse,  that  1  protest;  and 
against  that  supremacy  which  is  accorded 
to  it ;  not  merely  by  the  uninitiated,  but 
by  those  who  have  made  their  estimate  of 
its  value  under  the  influence  of  College 
routine,  and  from  the  all-engrossing  im- 
portance which  is  assigned  to  it  in  exam- 
ples of  mere  scholastic  exercise,  instead 
of  taking  it  from  experienced  exemplifi- 
cations of  its  utility,  iu  the  actual  and 
every- day  demands  of  practice.  It  is  the 
self-delusion,  induced  by  these  early  and 
powerful  influences,  that  I  wish  to  expose; 
to  point  out  the  errors,  both  in  straitness 
and  extravagancy  of  conception,  to  which 
it  necessarily  leads;  and  at  the  same  time 
to  exalt  the  merits  of  the  less  assuming 
practical  man,  even  in  an  intellectual 
point  of  view,  to  a  higher  position  than 
that  in  which  it  is  customary  to  regard 
him,    I  am,  Sir,  Yours,  &c, 

Benj.  Ciieverton. 

P.S.  I  am  greatly  pleased  to  find  that 
your  correspondent  S.,  adopts  those  sober 
and  practical  views  in  reference  to  the 
expansion  of  steam,  which  from  the  gene- 
ral jtenor  of  his  communications,  and  in- 
deed from  express  reservations  made  by 
him,  I  expected  he  would  take.  My  own 
profession  is  too  far  removed  from  such 
pursuits,  to  make  my  opinion  as  to  the 
extent  to  which  it  may  be  usefully  car- 
ried, worth  recording—not  so,  however, 
probably  with  S.,  or  with  many  of  your 
correspondents,  who  can  speak  from  know- 
ledge and  experience.  I  hope  Mr.  Pil- 
brow  will  not  be  alarmed  at  the  diftuse- 
ness  of  my  remarks,  of  which,  in  truth,  he 
is  not  so  much  the  subject  as  the  occa- 
sion. It  arises  from  a  habit  that  I  have, 
and  whether  it  be  good  or  bad,  it  has,  I 
hope,  this  effect  at  least,  to  divest  contro- 
versy of  its  mere  polemical  character,  and 
make  it  the  vehicle  for  observations  elu- 
cidatory of  the  subject  generally,  and 
calculated  to  elicit  useful  information 
from  all  quarters.  Thus  your  corre- 
spondence, Sir,  becomes  assimilated  to 
those  interesting  and  valuable  discussions 
which  take  place  in  our  several  scientific 
institutions  after  the  reading  of  a  paper, 
but  with  this  difference,  that  the  thoughts 
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communicated  are  more  carefully  weighed 
and  matured.  I  will,  however,  be  more 
concise  in  my  next.  B.  C. 

THE  SYMINGTON  SYSTEM  OP  CONDENSATION. 

We  have  always  thought  well  of  this  sys- 
tem of  condensation!  and  often  wondered 
ranch  that  it  should  have  been  so  slow  in 
finding  Its  way  into  general  use.  Disputes 
have  been  raised  as  to  its  originality,  (the 
common  fate  of  all  notable  inventions,)  bat 
none,  that  we  are  aware  of,  as  to  its  superior 
efficacy  in  keeping  boilers  clean,  and  prevent- 
ing that  waste  of  fuel  which  is  the  inseparable 
attendant  of  continual  incrustation.  A  friend 
of  ours,  who  was  lately  at  Hull,  saw  a  steam- 
tug  on  the  H  umber,  (the  muddiest  river, 
perhaps,  in  the  kingdom,)  with  Mr.  Syming- 
ton's condensing  pipes  attached  to  it ;  and 
his  account  of  its  performances,  (on  the  ac- 
curacy of  which  account  we  have  every  reason 
to  place  the  most  implicit  reliance,)  is  such 
as  should  set  all  doubts  and  questions  on  the 
subject  at  rest  The  vessel  is  called  "  The 
Dispatch,"  the  property  of  a  Mr.  Fletcher ; 
and,  since  it  was  provided  with  the  Syming- 
ton apparatus,  it  has  been  in  constant  work 
for  more  than  two  years.  Mr.  Fletcher  him- 
self assured  our  informant,  that  his  boilers 
were  now  as  clean  as  when  first  put  into  the 
boat— that  his  saving  in  fuel  daring  the  time 
had  been  from  one-fourth  to  one-third — and 
that  all  the  while,  such  a  thing  as  stoppage 
from  want  of  steam,  or  priming  of  the  en- 
gine, (called  by  Mr.  F.  "  foamenting,")  had 
been  unknown.  The  apparatus  by  which 
these  important  advantages  are  obtained  con- 
sists of  little  more  than  a  number  of  copper 
pipes  placed  externally  to  the  vessel,  any 
where  below  the  line  of  floatation  ;  and  may 
be  added  to  any  ordinary  steam-engine,  with- 
out necessarily  involving  any  change  whatever 
ia  its  construction. 


ABSTRACTS  OF  SPECIFICATIONS  OF  ENGLISH 
PATENTS  RECBNTLY  ENROLLED. 

*«.*  Patentee  wishing  for  more  full  ab- 
stracts of  their  Specifications  than  the  present 
regulations  of  the  Registration  Offices  will  ad- 
mit of  our  giving,  are  requested  to  favour  us 
with  the  loan  of  their  Specifications  for  that 
purpose. 

Pierre  Journet,  op  Dean-street, 
Soho,  Engineer,  for  improvements  in  fire* 
escapes,  which  improvements  are  applicable  to 
other  useful  purposes. — Enrolment  Office,  No- 
vember 19,  1841. 

The  first  of  these  improvements  consists  in 
enclosing  a  fire-escape,  of  a  peculiar  con- 
struction, in  that  part  of  the  wall  which  lies 
between  the  window-cill  and  the  floor  of  a 
room.   The  brickwork  being  removed,  this 


space  is  enclosed  by  two  wooden  or  metal 
flaps,  the  outer  of  which  may  be  painted  to 
resemble  the  wall.  Within  the  recess  thus 
formed  is  stowed  away  a  folded  platform, 
having  a  rope  attached  at  each  of  the  four 
corners  that  passes  through  the  ends  of  four 
horizontal  rails  which  surround  and  enclose 
the  platform.  These  ropes  are  led  through 
two  pulley  blocks,  and  connected  with  a  small 
crane,  which  moves  vertically  upon  a  rod 
fixed  to  one  side  of  the  window. 

Ia  case  of  fire  there  is  a  handle  placed  at 
the  side  of  the  window,  on  turning  of  which 
the  enclosing  flaps  fly  open  and  the  crane  is 
raised  to  the  top  of  the  window  by  the  re- 
lease  of  a  counterpoise  weight,  and  held 
there  by  two  small  flaps ;  at  the  same  time  a 
couple  of  ropes  fall  down  into  the  street,  by 
one  of  which  the  platform  is  raised  or  lowered, 
while  the  other  serves  to  guide  it  in  its  mo- 
tion. The  parties  in  danger  may  then  (to 
the  number  of  four)  step  into  the  platform 
and  lower  themselves  by  the  rope  and  pollies, 
or  they  may  be  lowered  and  guided  by  the 
police,  or  other  persons  in  the  street. 

A  second  contrivance  consists  of  a  travel- 
ling balcony,  running  upon  a  railway  extend- 
ing along  ia  front  of  a  row  of  houses.  late 
this  balcony  the  inhabitants  of  a  burning 
house  may  enter,  and  escape  to  some  friendly 
roof  more  remote  from  the  threatened  danger. 

The  claim  is,  1.  To  the  mode  of  combining 
apparatus  whereby  a  crane,  &c,  are  contained 
in  a  recess  under  the  window  ready  for  use 
in  cases  of  fire,  and  also  as  applied  to  clean- 
ing windows. 

2.  To  the  mode  of  applying  a  movable 
balcony  to  houses,  as  described. 

We  strongly  suspect  the  inventor  (M.  Ador) 
and  the  patentee  have  grievously  overrated 
both  the  value  of  these  inventions,  which 
differ  in  nothing  from  a  hundred  others  sug- 
gested by  British  ingenuity,  and  also  tat 
probability  of  their  adoption  by  the  "  nation  of 
shopkeepers,"  the  great  majority  of  whom, 
it  is  too  well  known,  treat  ail  these  matters 
with  proverbial  apathy  and  indifference. 
Should  a  prudent  man  be  desirous  of  pro- 
viding for  the  safety  of  his  family  and  de- 
pendents, the  simple  but  highly  efficient  do- 
mestic fire-escape  of  Mr.  Merryweatber, 
described  at  p.  454  of  our  33  rd  volume, 
would  quite  as  effectually  answer  his  purpose 
as  either  of  the  foregoing  patented  contriv- 
ances, at  an  expense  of  fewer  shillings  thai 
they  would  cost  pounds  ! 

John  Carr,  Jon.,  op  Paddinoton,  Es- 
gineer,  for  improvements  in  apparatus  for  re- 
tarding and  stopping  railway  carriages.— En- 
rolment Office,  November  20,  1841. 

A  horizontal  rod  extends  the  whole  length 
of  the  carriages,  having  a  slot  at  one  end, 
and  also  a  slot  before  and  behind  each  of  the 
wheels  of  the  carriage  ;  the  latter  receive  the 
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ends  of  straight  arms  which  project  upwards 
from  short  horizontal  axes,  supported  by 
brackets  attached  to  the  under  side  of  the 
carriage  frame.  Each  of  these  axes  also 
carry  carved  levers  with  projecting  flnnches 
working  In  guide-brackets  on  the  backs  of 
the  breaks,  the  pressure  of  which  against 
the  wheels  is  resisted  by  stays  attached  to 
the  axes.  At  the  end  of  the  carriage  a  ver- 
tical rod  is  placed,  having  a  handle  at  top, 
and  a  screw  at  bottom,  which  takes  into  a 
nut  at  the  end  of  a  lever ;  on  the  axis  of  this 
lever  there  is  a  straight  arm  which  enters 
the  slot  at  the  end  of  the  horizontal  rod  be- 
fore described.  By  turning  the  handle,  there- 
fore, the  lever  is  raised  or  depressed,  which, 
moving  the  horizontal  rod  backward  or  for- 
ward, acts  on  the  curved  levers,  and  applies 
or  withdraws  the  breaks. 

Charles  Phillips,  op  Chipping  Nor- 
ton, Oxfordshire,  Engineer  tfor  improve- 
ments in  reaping,  and  cutting  vegetable  substan- 
ces as  food  for  cattle. — Enrolment  Office,  No- 
vember 20,  1841. 

The  improvements  in  reaping  consist  in 
the  employment  of  a  machine  mounted  on 
two  running  wheels,  to  one  of  which  a  cog- 
wheel is  attached,  which  gives  motion  to  the 
machinery.  The  machine  is  pushed  forward 
1>y  manual  labour  applied  to  a  couple  of  long 
handles,  from  which,  behind  the  cutting  ap- 
paratus, is  suspended  a  receptacle  into  which 
the  cut  corn  is  thrown  by  an  endless  web. 
In  front  of  the  machine  two  horizontal 
plates  are  fixed,  one  above  the  other,  which 
carry  the  vertical  spindles  of  a  series  of  hori- 
zontal circular  cutters.  The  points  of  these 
plates  project  forward,  and  receive  the  corn 
in  the  spaces  between  them,  where  they  are 
brought  into  contact  with  the  cutters.  The 
points  of  the  lower  plate  which  project  the 
furthest,  are  connected  with  those  of  the 
tipper  plate  by  wires,  which  guide  the  corn  to 
the  cutters,  and,  after  it  is  cut,  on  to  the 
endless  web. 

There  are  two  triangular  projections,  formed 
of  rods,  in  front  of  the  machine,  which  guide 
the  leaning  corn  into  its  proper  course,  at  the 
same  time  that  a  revolving  gatherer,  placed 
above,  gives  it  such  an  inclination  that,  after 
it  is  cut,  it  duly  falls  on  the  endless  web,  by 
which  it  is  carried  and  thrown  into  the  re- 
ceptacle. 

The  improvements  in  cutting  vegetable 
substances  as  food  for  cattle,  consists  of  an 
improved  chaff-cutter  for  cutting  hay,  straw, 
Sec,  the  trough  and  propelling  rollers  of 
which  are  like  those  commonly  employed, 
but  at  one  side  of  the  mouth  of  the  trough 
there  is  a  stationary  toothed  wheel,  through 
the  centre  of  which  the  fly-wheel  axle  passes. 
A  circular  cutter  is  mounted  on  a  spindle  at- 
tached to  the  fly-wheel,  and  has  a  small  pinion 
affixed  to  it  which  takes  into  the  fixed  toothed 


wheel  before  described,  so  that  as  the  fly-wheel 
revolves  the  cutter  is  carried  across  the  mouth 
of  the  trough,  and,  at  the  same  time,  rota- 
ting on  its  own  centre  by  the  action  of  the 
toothed  wheel  on  its  pinion,  a  long  run  of  keen 
cutting  edge  is  obtained,  and  the  protruding 
portion  of  the  hay,  &c. ,  cut  off. 

In  another  machine  for  this  purpose,  a 
long  straight  cutter  is  bolted  to  an  iron  bar, 
which  is  jointed  to  a  couple  of  reciprocating 
levers;  a  reciprocating  movement  being  given 
to  the  iron  bar  by  a  connecting  rod  and  crank, 
the  cutter  is  drawn  across  the  mouth  of  the 
trough,  and  the  protruding  portion  of  the 
hay,  &c,  cut  off  by  its  semi-sawing  motion. 

Another  machine  for  cutting  turnips,  man- 
gel wurzel,  &c,  is  also  described. 

George  Hulme.  of  St.  John-street, 
West  Smith  field,  Brass  and  Cock 
Founder,  for  improvements  in  water-closets. 
Rolls*  Chapel  Office,  November  27,  1841. 

These  improvements  relate  to  a  method  of 
supplying  a  flow  of  water  to  the  basins  of 
water-closets  generally. 

On  the  side  of  the  basin  is  placed  a  pump- 
barrel,  from  which  a  pipe,  attached  near  the 
bottom,  proceeds  up  to  the  cistern  or  reser- 
voir ;  and  a  similar  pipe,  situated  near  to  the 
top,  leads  to  the  basin.  A  bucket  which 
works  within  the  barrel  is  furnished  with  a 
valve  opening  upwards,  so  as  to  allow  water 
to  pass  from  the  under  to  the  upper  side  of 
the  barrel.  A  second  valve  is  suspended 
some  distance  below  the  bucket,  by  a  loose 
joint,  so  as  to  be  brought  up  against  a  valve- 
seat  fixed  below  the  range  of  the  bucket.  The 
bucket  is  attached  to  a  piston-rod,  which 
works  through  a  stuffing-box  in  the  top  of 
the  barrel,  and  is  connected  by  a  joint-piece 
with  the  short  arm  of  a  long  lever,  which 
works  in  a  fulcrum  affixed  to  the  barrel.  At 
the  end  of  the  lever  there  is  a  handle,  on 
raising  of  which  the  bucket  is  depressed,  and 
both  the  valves  opened,  which  allows  a  free 
passage  for  the  flow  of  water  from  the  reser- 
voir to  supply  the  upper  side  of  the  bucket, 
and  to  pass  through  the  pipe  to  the  basin 
of  the  closet.  The  quantity  of  water  thua 
admitted  into  the  basin  is  regulated  by  a  cock 
in  the  water  passage,  which  can  be  turned  so 
as  to  afford  an  increased  or  diminished  pas- 
sage. The  water  continues  to  flow  until  the 
lever  is  permitted  to  fall  by  the  action  of  a 
counterpoise  weight,  when  the  suspended 
valve  is  drawn  up  against  its  seat,  and  stops 
the  passage. 

The  claim  is,  to  the  mode  hereinbefore  par- 
ticularly  described,  of  keeping  a  valve  open 
for  any  required  length  of  time,  for  the  sup* 
ply  of  water  to  the  basins  of  water-closets. 

John  Winterborn,  of  Clarence- 
place,  Hackney-road,  Surgeon,  for  im- 
provements in  machinery  to  facilitate  the  remo- 
val of  persons  and  property  from  premises,  in 
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case  of  /ire,  which  improvements  are  applicable 
to  raising  and  lowering  weights  generally,  to  as- 
sist servants  in  droning  windows,  and  as  a  sub- 
stitute for  scaffolding.  —  Enrolment  Office, 
November  22,  1841. 

The  fire-escape  referred  to  in  the  above  wordy 
title  consists  of  a  stout  wooden  tube,  within 
which  there  is  a  rod  or  pole.  Two  small  pulleys 
are  placed  at  the  top  of  the  tube,  on  opposite 
sides,  over  one  of  which  one  end  of  a  rope  is  car- 
ried down  within  the  tube  and  round  a  pulley 
at  the  lower  part  of  the  pole,  from  whence  it 
rises  up,  and  passes  over  the  second  pulley  at 
the  top  of  the  tube.  On  pulling  the  ends  of  this 
rope  the  pole  rises  within  the  tube  until  it 
reaches  the  required  elevation.  At  the  top 
of  the  pole  there  is  a  hole,  or  socket,  into 
which  the  stem  of  an  iron  hook  is  fitted.  This 
hook  has  two  curved  arms,  one  of  which 
grasps  the  inside  of  a  windowcill,  &c,  while 
the  other  supports  a  fall  and  tackle,  by  which 
a  cradle  and  platform  (similar  to  that  of  M. 
Journet,  described  at  p.  446)  is  raised  or  low- 
ered. 

When  used  as  a  scaffold  a  number  of  hooks 
are  employed,  one  being  affixed  to  each  win. 
dow,  and  carrying  a  frame  on  which  planks 
are  laid  to  form  the  scaffold. 

Such  of  our  readers  as  are  familiar  with 
the  history  of  fire-escapes  for  the  last  ten  or 
twelve  years  will  recognise  in  the  above  appa- 
ratus a  very  old  friend  with  scarcely  a  new 
face. 

John  Whitehousb,  of  Deptford,  Kent, 
Engineer,  for  an  improved  method  of  making 
boilers  to  be  used  in  marine  steam-engines. 
Enrolment  Office,  November  25,  1841. 

These  improvements  in  marine  steam- 
boilers,  for  marine  steam-engines,  consist  in 
forming  them  in  two  compartments,  one 
above  the  other;  both  of  which  compart- 
ments communicate  with  a  steam  chest  or 
chamber,  in  which  the  steam  is  received  at 
the  same  time.  This  steam  chest  or  chamber 
is  so  arranged  and  provided  with  valves,  as 
to  be  easily  separated  from  either  of  the  two 
compartments,  when  it  is  required  to  put  one 
of  them  out  of  work.  There  are  two  sets  of 
furnaces — one  set  of  three  for  each  of  the 
compartments,  having  their  distinct  and  se- 
parate flues ;  the  two  compartments  being 
independent  of  each  other  in  respect  to  the 
water  spaces.  The  smoke  and  other  pro- 
ducts of  combustion  from  each  set  of  fur- 
naces do  not  come  together  till  both  have 
arrived  at  an  elevated  point  in  the  funnel  or 
chimney.  There  is  a  platform  in  front,  for 
the  fireman  to  stand  upon,  while  tending  the 
-upper  set  of  furnaces.  The  advantages 
claimed  for  this  arrangement  are,  a  great 
saving  of  space  in  large  steam-vessels. 

Joseph  Better idge,  of  Birmingham, 
Wood-turner,  for  an  improved  method  of 


manufacturing  papier-mache',  pearl,  china, 
ivory,  horn,  wood,  and  compositions,  into  pillars 
and  stands  for  table  or  other  lamps,  and  other 
articles  of  domestic  furniture.  Enrolment 
Office,  November  27,  1841. 

The  patentee  takes  well-seasoned  birth, 
elder,  or  other  wood,  and  reduces  it  la  a 
common  lathe  to  a  rough  representation  at 
the  intended  design,  and  drills  a  hole  through 
its  centre ;  it  is  then  placed  in  a  japanner's 
stove,  for  from  seven  to  ten  days,  according 
to  the  nature  of  the  wood  employed,  the  most 
porous  requiring  the  longest  time :  the  tem- 
perature at  first  is  1 20°,  which  is  gradually 
raised  to  250°.  The  article  is  then  taken  out 
of  the  stove,  and  finished  off  on  the  lathe  ; 
being  coated  with  papier-macb£,  or  japanned 
and  ornamented  with  pearl,  ivory,  &c.(  by 
inlaying.    The  stand  may  be  formed  of  wood 
similarly  operated  upon,  or  it  is  preferred  to 
be  of  metal,  to  give  stability  to  the  pillar. 
Wood  thus  treated  is  said  to  be  exempt  from 
atmospheric  influences,  and  therefore  not 
liable  to  expansion  or  contraction  by  heat  or 
damp.   Cornices,  poles,  rings,  Sec,  are  also 
formed  of  wood  by  the  foregoing*  process. 

The  claim  is  to  the  method  of  manufadar- 
ing  pillars  and  stands  for  lamps,  by  applnug 
stove-dried  wood  as  hereinbefore  described; 
either  ornamented  or  not  by  the  application 
of  papier-mache',  pearl,  china,  ivory,  horn, 
or  composition. 

James  Shanks,  of  Saint  Helen's, 
Lancashire,  Chemist,  for  improvements  in 
the  manufacture  of  carbonate  of  soda, — Enrol- 
ment Office,  November  27,  1841. 

In  one  method  described  the  patentee  takes 
the  masses  of  black  ash,  or  impure  carbonate 
of  soda,  as  prepared  by  the  manufacturers,  and 
breaks  them  into  pieces  of  about  an  inch 
cube,  which  are  placed  in  layers  of  about  3 
or  4  inches  deep  in  a  close  vessel  of  stone  or 
iron,  called  a  carbonator,  and  moistened  with 
water.   The  carbonator  is  furnished  at  oppo- 
site sides  with  entrance  and  exit  pipes, through 
which  a  stream  of  carbonic  acid  gas  is  passed 
till  the  whole  of  the  soda  and  lime  is  carbon- 
ated. 

According  to  a  second  method  a  carbonator 
of  iron  or  stone,. not  less  than  1 0  feet  deep,  and 
containing  1 6  feet  for  each  ton  of  soda-ash  to 
be  operated  upon,  and  6  cubic  feet  for  each 
ton  of  crystals  to  be  made  per  diem  ;  has  an 
arch  of  open  brickwork  thrown  across  the 
bottom,  the  remaining  space  being  filled  with 
small  pebbles.  A  stream  of  carbonic  acid 
gas  being  led  into  the  arch,  the  black  ash  is 
made  into  a  lye,  which  being  poured  into  the 
top  of  the  carbonator,  trickles  through  the 
interstices  of  the  pebbles  where  it  comes  in 
contact  with  the  gas,  and  is  carbonated. 
The  carbonic  acid  gas  is  preferred  to  be  made 
by  treating  limestone  with  muriatic  acid. 
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In  almost  all  scientific  discoveries 
the  progress  has  been  made  a  step  at  a 
time — there  has  been  no  arriving, per 
taltum,  at  the  acme  of  mechanical  ex- 
cellence and  perfect  arrangement.  The 
railway  system,  the  first  dim  outlines  of 
which  appear  to  have  been  traced  about 
twenty-five  years  ago,  but  which  can 
scarcely  be  said  to  have  been  at  all  un- 
derstood previously  to  the  opening  of 
the  Liverpool  and  Manchester  Rail- 
way, seems  to  form  an  exception  to  this 
general  rule  of  the  gradual  advance  of 
scientific  improvements.  The  London 
and  Birmingham,  the  Grand  Junction, 
and  other  lines,  were  designed  and  laid 
down  with  a  haste  that  regarded  the 
prospect  of  a  speedy  return  for  outlay, 
rather  than  a  calm  and  scientific  inves- 
tigation into  the  best  means  of  convey- 
ing the  Great  Northern  traffic.  The 
Great  Western  evinced  more  originality 
in  its  design,  but  it  has  rather  been  a 
series  of  bold  experiments,  some  suc- 
cessful, and  others  the  reverse,  than  the 
result  of  scientific  and  practical  expe- 
rience. Such  experience,  indeed,  it 
was  impossible  to  gain,  except  from  the 
actual  construction  and  working  of  lo- 
comotive lines,  and  the  eagerness  with 
which  speculators  of  all  classes  rushed 
into  the  market  when  any  railway 
scheme  was  announced,  gave  nei- 
ther time  nor  inducements  for  profes- 
sional men  to  investigate  the  matter 
with  the  circumspection  and  calmness 
demanded  by  a  question  so  important 
as  the  internal  traffic  of  a  great  coun- 
try. 

We  now  begin  to  feel  the  results. 
We  find  that  the  public  traffic  cannot 
be  conveyed  over  a  road  that  cost  six 
millions  of  money,  at  the  same  charge 
that  would  amply  pay,  had  the  cost  of 
construction  been  a  third  of  that  sum. 
We  find  that  certain  means  of  ensuring 
mechanical  facilities  have  been  at- 
tained at  so  enormous  a  cost  as  entirely 
to  prohibit  the  extension  of  those  fa- 
cilities to  less  favoured  portions  of  the 
country,  while  at  the  same  time  it  may 
be  questioned  whether  those  means  are 
the  best  suited  for  the  end  proposed  to 
be  attained. 

The  outlay  incurred  to  maintain  the 
favourable  gradients  of  the  London  and 
Birmingham  line,  for  instance,  has  been 


very  large,  and  yet  the  London  and 
Birmingham  is  not  superior  in  the 
average  speed  or  economy  of  its  trains 
to  other  lines  of  steeper  inclinations. 
On  the  Great  Western,  trie  slight  amount 
of  the  utmost  deviation  from  a  level, 
and  the  steadiness  afforded  by  the 
broad  gauge,  have  been  succeeded  bv  a 
speed  superior  to  other  lines.  But 
here,  again,  the  outlay  to  secure  these 
gradients  has  been  enormous.  In  all 
railways  the  cost  of  locomotive  power 
(to  say  nothing  of  the  expense  of  main- 
taining works  of  such  magnitude)  has 
been  hitherto  so  great  as  to  evince  that 
the  advantages  of  first  class  gradients 
have  been  greatly  overrated,  or,  are  not 
as  yet  fully  developed.  Mr.  Bury's  evi- 
dence before  the  Railway  Committee 
supports  this  statement. 

Large  cost  in  construction,  and  large 
expense  in  conducting  traffic,  are  tne 
commercial  disadvantages  of  railways. 
They  are  disadvantages  which  operate 
on  the  pockets  of  the  proprietors — on 
the  convenience  of  the  travelling  pub- 
lic— on  the  development  of  increased  , 
traffic — and  on  every  scheme  for  the 
extension  of  the  railway  system.  But 
these  commercial  disadvantages  are 
dependent  on  the  mechanical  imper- 
fections of  the  railway  system.  If 
means  can  be  devised  by  which  the 
power  now  expended  and  wasted  in  the 
locomotive  department,  could  be  made 
to  produce  a  direct  and  useful  efTect  on 
the  transits,  we  should  at  once  have  the 
means  of  conveying  the  public  at  as 
little  annual  cost  over  the  natural  sur- 
face of  the  country,  as  is  now  expected 
after  the  outlay  of  millions,  spent  in 
the  first  instance  in  the  construction  of 
embankments,  excavations,  viaducts, 
arid  tunnels. 

Gravity  and  friction  are  the  two 
grand  powers,  or  more  accurately  speak- 
ing, the  properties  of  matter  that  resist 
and  tend  to  destroy  motive  power.  It 
is  to  diminish  the  effect  of  the  latter  of 
these  resistances  that  the  efforts  of  the 
railway  engineer  have  been  so  success- 
fully directed.  The  friction  of  surface 
resistance  on  the  common  roads  natu- 
rally varies  according  to  the  quality  of 
the  road  metalling  and  its  state  of  re- 
pair ;  the  variations  on  the  Holyhead 
road  from  London  to  Shrewsbury,  ac- 
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cording  to  Mr.  M'Neil's  experiments, 
being  from  40*4  lbs.  to  1 1 8*6  lbs.  per  ton, 
and  the  average  value  76  lb.  per  ton.  On 
the  rail,  on  the  other  hand,  the  friction 
amounted,  according  to  Mr.  Nicholas 
Wood's  early  experiments,  to  11 '2 lbs. 
per  ton;  it  is  stated  by  M.  de  Pambour 
at  7  lbs.  per  ton ;  by  Dr.Lardner  at  6  lbs. 
per  ton,  and  an  allowance  of  8  lbs.,  or  at 
the  utmost  9 lbs.  per  ton  is  the  highest 
at  present  made  for  this  resistance  on 
railways,  and  with  carriages  of  modern 
construction. 

A  diminution  to  the  amonnt  of  ninety 
per  cent,  in  one  of  the  principal  resist- 
ances to  motive  power  naturally  in- 
volves an  equivalent  saving  in  power 
or  in  time,  or  in  the  other  two  together, 
on  a  comparison  of  a  locomotive  rail- 
way with  the  best  constructed  and  re- 
gulated of  ordinary  roads — an  economy 
of  which,  however,  owing  to  the  system 
hitherto  adopted,  full  advantage  has  not 
yet  been  taken.  The  obstacle  has  been 
in  the  mode  of  communicating  the 
motive  power — of  transferring  the  force 
from  the  pistons  of  the  steam-engine  to 
the  fulcrum  of  its  resistance— the  Earth. 
In  road  vehicles,  and  on  those  railways 
where  horse  power  is  employed,  the 
mechanical  arrangements  are  far  supe- 
rior to  that  of  the  present  locomotive. 
The  horse  having  a  fair  purchase  on 
the  ground  applies  his  force  to  the  trac- 
tion of  a  carriage  ;  and  as  the  friction 
of  that  carriage  is  diminished  without  in 
any  way  diminishing  the  motive  power 
of  the  horse,  the  advantage  of  that 
economy  may  be  taken  fully  in  regard 
to  power,  though  not,  except  to  a  limit- 
ed extent,  in  point  of  speed. 

The  locomotive  engine,  on  the  other 
hand, depends  for  its  motive  force,solely 
on  the  adhesion  between  the  rail  and 
the  driving  wheel  of  the  engine,  and  as 
the  friction  of  the  bearing  wheels  is  di- 
minished by  rendering  more  smooth 
and  slippery  the  surface  of  the  rail,  so 
is  the  adhesion  of  the  driving  wheel 
diminished,  and  the  steam  power  of  the 
engine  rendered  less  available.  Thus 
when  owing  to  the  state  of  the  atmo- 
sphere or  other  causes,  the  rails  have 
become  60  slippery  as  to  offer  the  least 
possible  resistance  to  the  transit  of  a 
train,  the  line  is  so  far  from  being  in 
the  best  working  order  that  the  driving 
wheels  of  the  locomotive  may  be  seen  to 
spin  round  and  round,  impotent  to  move 


the  engine  and  its  train  a  single  foot  in 
advance.  Thus  contrary  qualifications 
are  required  from  the  same  portion  of 
the  machinery — it  is  necessary  for  the 
rail  to  present  as  little  resistance  as  pos- 
sible to  the  passage  of  carriages,  and  at 
the  same  time  to  offer  a  sufficient  ad- 
hesion for  the  driving  wheels  of  the 
engine. 

But  this  objection,  while  it  exists  in 
the  very  nature  of  railways  as  at  pre- 
sent constructed  and  worked,  is  of  little 
practical  moment  on  a  level  surface. 
The  adhesive  power,  in  such  cases,  is 
sufficient  to  enable  the  engine  to  draw 
with  comparative  ease  a  load  duly 
proportioned  to  the  power  exerted.  It 
is  when  the  force  of  gravity  comes  into 
more  direct  operation,  when  the  moving 
power  is  required  not  only  to  overcome 
friction  but  to  lift  weights,  that  the  ill 
effects  of  the  adhesive  system  begin  to 
be  felt.  It  is  to  obviate  this  difficulty  that 
such  immense  sums  have  been  expended 
to  procure  favourable  gradients,  to  de- 
part as  little  as  possible  from  the  actual 
level,  to  escape  from  the  unpleasant 
fact,  that  in  railway  locomotion  that 
which  is  lost  in  time  cannot  always  be 
saved  in  power.  Mr.  Booth,  no  mean 
authority  in  railway  matters,  has  very 
clearly  illustrated  this  startling  difficulty 
in  his  "  Account  of  the  Liverpool  and 
Manchester  Railway." 

'«  For  instance,"  says  that  gentleman,  41  7 
tons  on  an  inclined  plane  rising  one  in  a  hun- 
dred, is  a  proportionate  load  to  30  tons  on  a 
level,  at  fifteen  miles  per  hour,  the  weight  of 
the  engine  being  4£  tons,  as  explained  here- 
after. But  if  it  be  attempted  to  take  30  tons 
up  the  plane,  by  going  proportionably  slower, 
the  power  of  the  engine  might  do  this,  but 
the  adhesion  of  the  wheels  would  be  insuf- 
ficient, and  they  would  turn  round,  while  the 
engine  stood  still,  because  30  tons  on  the  in- 
clined plane  =  99  tons  on  a  level,  and  we 
have  supposed  the  adhesion  to  be  equal  to  40 
tons  on  a  level.  It  follows,  therefore,  either 
that  the  engine  must  be  worked  below  the 
adhesiveness  -of  the  wheels  on  the  level,  or 
you  cannot  Increase  the  proportionate  load 
by  diminishing  the  speed  on  the  inclined 
plane."— Pp.  79,  80. 

Mr.  Parkcs,  in  his  valuable  paper  on 
steam- boilers  and  engines,  published  by 
the  Institution  of  Civil  Engineers,  re- 
marks, (p.  101,)  that  "no  power  of 
steam  would  impart  progressive  motion 
to  the  engine,  if  loaded  beyond  the 
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force  of  its  adhesion  to  the  rails ;  that 
force  is,  therefore,  the  dynamic  limit; 
the  supply  of  steam  is  a  mere  practical 
condition  of  the  boiler."  Thus  the 
North  Star  engine,  which,  according  to 
the  experiments  of  Mr.  Nicholas  Wood, 
took  a  gross  load  of  194*7  tons  at  a 
mean  speed  of  18*63  miles  per  hour, 
would  be  unable  to  move,  if  the  rails 
were  in  an  unfavourable  state,  a  gross 
load  of  50  tons  on  the  very  moderate 
inclination  of  one  in  a  hundred.  Nor, 
with  slippery  rails,  would  it  be  able  to 
crawl  up,  without  any  load,  an  incline 
of  one  in  thirty — a  rise  by  no*  means 
considerable  on  a  turnpike  road.  The 
disadvantage  of  depending  on  adhesive 
force  for  the  communication  of  motive 
power  seems  to  need  no  further  illus- 
tration. 

As  we  have  hitherto  considered  the 
defective  mode  of  the  application  of  the 
power  when  brought  to  the  periphery 
of  the  driving-wheel,  let  us  now  look  at 
the  loss  sustained  in  its  transmission  to 
the  periphery  from  the  piston.  In  or- 
dinary roads,  if  a  heavily  loaded  wa- 
gon has  become  set  fast  in  the  mud,  it 
is  not  uncommon  to  see  the  trace  at- 
tached to  the  tire  of  one  of  the  wheels, 
that,  by  means  of  exerting  the  power 
of  the  horse  on  the  leverage  thus  af- 
forded by  the  diameter  of  the  wheel,  a 
greater  purchase  may  be  gained  than 
is  afforded  by  a  dead  pull  at  the  shafts. 
But  if  we  conceive  the  case  to  be  re- 
versed, and  that,  instead  of  the  horse's 
power  being  so  exerted,  the  leverage 
of  the  wheel  shall  aid  the  pull,  or  that 
the  carriage,  being  pulled  in  advance, 
has  only  to  roll  forward  on  the  bearing 
wheels  adapted  for  this  purpose,  it 
should  be  employed  to  turn  round  an 
axle,  on  the  ends  of  which  were  fixed 
wheels  whose  motion,  communicated 
from  this  axle,  was  to  move  the  car- 
riage— in  this  case,  is  it  not  evident  how 
it  would  be  applied  to  the  power  of 
the  animal  ?  Yet  this  is  precisely  the 
case  with  the  locomotive  steam-engine. 
The  motion  of  the  piston  being  com- 
municated by  cranks  to  the  main  axle, 
has  to  contend  with  the  torsion  of  the 
axle— the  spring  in  the  spokes  of  the 
wheel,  and  the  opposing  leverage  of 
the  wheel  itself,  (  causes  of  the  loss  of 
so  much  power  as  to  lead  Mr.  Brunei 
to  abandon  the  ten-feet  driving  wheels, 
which  he  had  introduced  on  the  Great 


Western;)  to  arrive  at  the  point  of  use- 
ful effect,  which,  after  all,  is  then  solely 
dependant  upon  the  adhesiveness  of  the 
rail. 

Attention  to  these,  and  similar  de- 
tails, will  go  far  to  explain  the  prodigal 
consumption  of  steam  that  has  hitherto 
marked  the  locomotive  engine,  and 
raised  the  cost  of  locomotive  power  so 
far  above  the  estimates  of  a  few  years 
ago.  To  obviate  these  manifest  evils, 
as  well  as  to  economise  the  use  and 
production  of  steam,  is  the  aim  of  the 
improvements  patented  by  Mr.  William 
llannis  Taylor,*  the  following  descrip- 
tion of  which  is  taken  from  his  speci- 
fication recently  enrolled. 

Figs.  1  and  2  on  our  front  page  re- 
present so  much  of  a  locomotive  en- 
gine, for  either  a  railway  or  an  ordi- 
nary road,  as  is  requisite  to  exhibit 
the  application  of  these  improvements. 
A  A'  are  the  wheels  of  the  carriage, 
and  F  F  the  frame- work ;  B  a  main 
driving  wheel,  or  drum,  to  which  mo- 
tion may  be  communicated  by  means 
of  a  steam-engine,  by  manual  labour, 
or  by  any  other  adequate  power ; 
C  C"  C"  C""  guide-pulleys  for  D  1),  « 
a  messenger  or  propelling  rope;  E  E' 
is  a  grooved  rail,  fixed  firmly  to  the 
earth  in  the  centre  of  the  track  in- 
tended to  be  traversed  by  the  loco- 
motive, on  or  a  few  inches  above  the 
level  of  the  surface.    Into  this  groove 
the  messenger  D  is  pressed  firmly  by 
means  of  the  guiding-pulleys  C"  and 
C"",  in  the  front  and  rear  of  the  loco- 
motive.  The  bearing-wheels  A  A  may- 
be either  fixed  on  a  revolving  axle,  or 
not,  and  may  either  have  flanges,  or 
not,  according  as  the  machine  may  be 
intended  to  run  on  a  railway,  or  on  a 
plain  surface.    The  drum  B  has  a 
grooved  circumference,  and  the  mes- 
senger, or  endless  propelling-rope,  is 
firmly  pressed  into  this  groove  by 
means  of  the  pulleys  C  and  C".  In 
order  to  propel  the  carriage,  motion  is 
given  to  the  drum,  or  driving-wheel 
B,  by  means  of  a  steam-engine  fixed  on 
the  frame  F  F,  or  by  any  other  suitable 
motive  power.   The  drum  revolving  in 
the  direction  A'  B  A,  hauls  in  the  mes- 
senger from  behind  the  carriage,  and 
as  the  under  part  of  the  messenger  is 
at  the  same  time  pressed  into  the  groove 

•  Patent  dated  June  5,  1841 ;  specification  en- 
rolled  December-*,  1841. 
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of  the  centre  rail  E  E',  the  carriage  is 
consequently  propelled  forward;  the 
messenger,  as  it  is  delivered  from  the 
drum  B,  passing  under  the  guide-pulley 
C",  and  over  the  guide-pulley  C",  and 
being  continually  pressed  down  by  the 
pulley  C"  into  the  guide-rail  E  E'  in 
advance  of  the  carriage.    By  means  of 
the  hold  thus  obtained  by  the  mes- 
senger D  D  on  the  grooved  guide-rail 
E  E',  for  the  distance  C""  C",  the 
whole  of  the  motive  power  made  use  of 
may  be  effectively  applied  to  the  pro- 
pulsion of  the  machine.    In  order  to 
propel  a  boat  or  other  vessel  through 
water.  Mr.  T.  proposes  to  make  use  of  a 
similar  arrangement,  but  with  the  sub- 
stitution of  a  chain  for  the  messenger- 
rope  D.   The  drum  B  may  in  this  case 
be  toothed,  or  hollowed,  to  fit  the  links 
of  the  messenger  chains,  and  the  centre 
rail  may  be  dispensed  with,  by  making 
the  messenger  chain  of  sufficient  length 
to  rest  on  the  bottom  of  the  water,  for 
the  length  of  the  boat,  or  thereabouts. 

C. 


PHILOSOPHY  OP  STEAM. 

Sir, — Notwithstanding  there  is  no- 
thing considered  true,  w  hich  is  not  war- 
ranted by  the  standard  of  Newtonian 
Philosophy,  the  subscriber  venturously 
undertakes  to  show,  anti-Newtonianly, 
wherein  consists  the  physical  power 
which  gives  force  and  elasticity  to 
steam  :  a  discovery  which  the  New- 
tonian Philosophy  has  never  made,  nor 
can  ever  make. 

Throughout  the  whole  of  physical 
nature  there  is  but  one  source  of  power 
or  physical  force,  which  is,  the  pres- 

SUttH  OF  THE  MEDIUM  OP  SPACE. 

The  elementary  atoms  of  matter  being 
inert,  all  bodies  formed  of  them  are 
equally  inert;  therefore  the  bodies  of 
the  planets  cannot  perform  self-motion. 
Each  must  be  impulsively  moved  by 
something  foreign  to  the  planet;  and 
impulse  must  be  as  constant  as  motion, 
because  effect  is  always  the  measure 
and  equal  of  cause  ;  that  is,  cause  can- 
not be  less  than  effect.  In  other  words, 
cause  and  effect  are  always  equal.  The 
duration  of  motion,  implies  equal  dura- 
tion of  impulse. 

Nothing  short  of  a  medium  filling 
planetary  space,  can  keep  the  planets 
impulsively  and  unceasingly  in  motion. 


The  medium  of  space  pervades  our 
atmosphere  and  all  terrestrial  bodies, 
in  consequence  of  the  spherical  shape 
being  that  of  all  the  atoms  of  matter. 

All  the  atomic  substance  of  nature, 
being  not  only  inert,  but  unalterable  in 
both  substance  and  essence,  they — the 
elementary  atoms  of  matter  and  bodies- 
can  suffer  no  possible  change  but  of  a 
local  nature  or  change  of  place,  which 
is  motion. 

There  being  no  effect  producible  on 
the  atoms  of  matter,  (therefore,  on  those 
of  bodies,)  but  motion,  for  which  impul- 
sive pressure  is  the  only  analogous 
cause,  and  as  that  which  can  move 
planets  can  move  atoms,  there  needs 
but  one  universal  cause  of  motion  in 
the  system.  Hence  to  the  pressure  of 
the  medium  of  space  is  all  motion,  great 
and  small,  strong  and  weak  referable. 
And  from  its  different  general  services, 
the  medium  of  space  admits  of  the  desig- 
nations, "medium  of  pressure,"  "me- 
dium of  force,"  "medium  of  motion," 
"medium  of  space," each  according  to  the 
immediate  performance  of  that  common 
medium. 

The  earth  being  moved  by  and 
through  the  medium  of  space,  may  be 
said  to  be  soaked  with  it,  as  with  water 
a  submerged  sponge  is  soaked. 

The  medium  of  space  pervades  the 
interstices  of  the  densest  bodies,  and  is 
more  or  less  one  of  the  constituent  ele- 
ments of  all  manner  of  bodies. 

As  the  water  in  a  submerged  sponge 
is  continuous  with  the  surrounding 
water,  so  is  the  portion  of  the  medium 
of  space  within  a  body  continuous  with 
the  like  medium  in  space  generally} 
by  which  every  atom  in  the  constitu- 
tion of  a  body  is  under  the  general 
pressure  internally  as  well  as  exter- 
nally; which  is  productive  of  expan- 
sion, or  contraction  of  the  body,  accord- 
ing as  promoting  circumstances  render 
the  internal  or  external  pressure  on  the 
atoms  of  the  body  the  greater. 

Heat  is  no  agent  in  steam  making. 
The  mechanical  system  of  nature  in- 
cludes nothing  whatever  of  material 
heat.  Heat  is  a  sensation,  a  state  of 
feeling  or  of  consciousness— nothing 
of  which  is  hot;  vet  from  such  mere  sen- 
sible  effects,  we  infer  that  their  remote 
cause,  the  fire,  must  be  hot.  The  fire 
promotes  pain  and  torture  without  pos- 
sessing either ;  and  the  sensation,  sound, 
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is  promoted  by  that  which  possesses 
nothing  similar  to  the  sensation.  There- 
fore, these  and  ail  other  sensations  in- 
form us,  only,  of  what  bodies  have  not 
and  do  not  belong  to  matter. 

Water  includes  some  portion  of  the 
medium  of  space.  On  the  fire  it  is 
constantly  acquiring  additional  incre- 
ments of  the  same  medium ;  which, 
from  being  under  the  external  general 
pressure,  expand  the  water  and  produce 
ebullition. 

When  the  medium  of  space  is  in  suf- 
ficient excess,  it  throws  out  elementary 
matter  from  the  water;  which  matter 
may  be  considered  nascent  steam,  from 
not  including  all  the  elements  of  steam. 

Steam  consists  of  the  thrown-out  ele- 
mentary matter,  and  a  vast  influx  of  the 
medium  of  space,  which  accounts  for 
the  volume  of  steam  being  many  hun- 
dred times  greater  than  that  of  the 
water  expanded  from  the  boiler;  with- 
out the  medium  of  space,  steam  is  but  a 
transparent  air,  without  force  or  elas- 
ticity, equally  as  the  flame  of  a  candle. 

Steam  is  thuswise  formed— premising 
that  all  bodies  suffer  loss  by  fire ;  the 
contrary  is  a  general  mistake.  Wood, 
coal,  candles,  paper,  the  ends  of  iron 
pokers,  bars  of  grates,  furnace  bars,  the 
air,  its  oxygen,  all  suffer  loss  by  fire. 
The  water  in  the  boiler  suffers  loss  of 
elementary  matter  in  the  direction  of 
the  fire.    This  loss  is  replaced  by  the 
influent  medium  of  space,  which  first 
expands  the  water,  then  throws  off  the 
elementary  matter,  which  becomes  steam 
as  the  medium  of  space,  in  great  excess, 
flows  into  it.    And  as  the  whole  of  the 
included  medium  of  space  is  continuous 
with  the  medium  in  space  generally,  so 
it  is,  the  pressure  of  the  general  medium 
of  space  which  constitutes  the  force 
and  elasticity  of  steam. 

The  general  pressure  is  the  power  of 
steam.  The  medium  of  space  being 
removable  and  returnable  through  the 
pores  of  the  cylinder,  as  the  steam 
meets  resistance  or  may  be  compressed 
for  a  while,  is  the  cause  of  the  pheno- 
menon elasticity,  of  air  as  well  as  steam. 
The  atoms  of  steam  are  hard  and  in- 
elastic. 

The  elementary  matter  which  water 
loses  downwards  when  in  contact  with 
fire,  is  collected  visibly  on  the  sides  and 
bottoms  of  bright  vessels  and  of  glass 
retorts,  and  appears  as  small  air  bubbles 
or  beads  of  air,  which  no  disturbing 


force  can  make  ascend  while  the  water 
is  on  the  fire;  eventually  they  are  forced 
through  the  boiler  towards  the  fire. 
This  elementary  matter,  and  that  which 
is  thrown  over  to  make  steam,  together, 
include  all  the  elements  of  the  portion 
of  water  lessened  in  the  boiler.  There- 
fore that  portion  of  water  underwent 
decomposition,  and  differently  than  by 
means  of  art. 

The  force  of  steam  is,  as  the  quan- 
tity of  the  medium  space  included  in 
the  forced  over  elementary  matter; 
which  is,  as  the  quantity  of  elementary 
matter  forced  downwards,  which  is  as 
the  intensity  and  continued  agency  of  fire. 

The  depressed  elementary  matter 
being  highly  rare,  admits  of  being 
named  electric  matter.  Could  this  mat- 
ter be  extracted  by  electric  or  galvanic 
agency  ebullition  would  follow,  water 
be  made  (apparently)  hot,  and  steam 
be  formed  without  the  agency  or  ex- 
pense of  fire. 

As  steam  is  formed  by  de-electrizing 
water  by  the  agency  of  fire,  so  to  in- 
crease the  power  of  steam,  the  steam 
itself  should  be  further  de-electrized,  i 
by  passing  it  through  ignited  tubes, 
into  the  also  ignited  cylinder. 

The  steam  from  the  boiler  at  present 
acquires  elementary  matter  from  every 
thing  it  touches  or  passes  through, 
which  displaces  proportionally  from  it 
the  medium  of  force ;  so  that  in  the 
boiler  it  cannot  be  too  much  de-elec- 
trized :  to  meet  this  casuality  were  there 
nothing  hazardous,  the  boiler  should 
be  bricked  over ;  and  were  it  conve-  . 
nicnt,  the  cylinder  should  be  within  the 
boiler.  On  these  principles  it  seems 
that,  steam  must  lose  force  on  first 
using,  and  become  unfit  for  using  a 
second  time,  unless  further  de-electrized 
by  ignited  tubes. 

The  steam  in  the  boiler  and  shut  off 
from  the  cylinder,  contains  more  of  the 
medium  of  force  than  the  immediately 
working  steam,  which  is  owing  to  its 
being  confined  in  the  boiler  and  being 
nearer  the  fire  than  the  cylinder.  This 
excess  of  the  medium  of  force  subsides 
almost  instantaneously,  through  the 
pores  of  the  cylinder  when  the  steam 
is  let  flow  from  the  boiler  otherwise 
than  suddenly. 

When  the  confined  steam  is  permitted 
to  rush  into  the  cylinder  suddenly,  the 
excess  of  the  medium  of  force  it  con- 
tains causes  the  top  of  the  cylinder  to 
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be  forced  convexedly  outwards ;  and 
gives  the  piston  an  instantaneous  im- 
pulse, much  greater  than  the  force  of 
the  working  steam  after  this  impulse. 
On  these  phenomena,  as  mentioned  in 
a  late  Mechanics'  Magazine,  your  cor- 
respondent, Mr.  Parkes,  remarks,  that 
w  this  extra  force,  or  percussion  stroke, 
has  been  given  to  the  piston  by  a  force 
which  is  perfectly  distinct  from  the 
steam's  elastic  force"— a  remark  which, 
for  shrewdness  of  observation  and  sa- 
gacity of  judgment,  cannot  be  exceeded 
m  the  history  of  science. 

Thus,  in  *  the  briefest  manner,  by 
.avoiding  all  immediate  reference  to 
first  principles,  and  indispensable  con- 
tingent circumstances,  which  would 
make  the  theory  more  explicit,  but  at 
the  hazard  of  being  less  investigated, 
from  being  more  lengthy,  has  the  phi- 
losophy of  steam  been  stated.  The 
philosopher  and  chemist  will  denounce 
the  whole  as  being  a  mere  mechanical 
procedure;  but  the  engineer  should 
have  strongly  in  mind,  that  all  pro- 
"  cedure  is  by  natural  means — that  na- 
ture knows  nothing  but  mechanical 
means  and  mechanical  procedure ;  and 
hence,  that  what  is  not  mechanical,  in 
every  respect,  is  neither  natural  nor 
true,  and  but  fiction  of  the  philosopher 
or  chemist.  The  task  of  the  scientific 
critic  is,  to  prove  the  falsity  of  any  one 
of  the  foregoing  propositions.  I  am 
most  willing  to  afford  every  required 
explanation. 

T.  H.  Paslbv. 

Jersey,  Nov.  20,  1841 . 


ON    THE   CAUSES  OF  INJURY  TO  STEAM 
BOILERS.     BY  C.  W.  WILLIAMS,  ESQ. 

Sir, — In  my  last  paper  (page  437)  I 
enumerated  the  usually  alleged  sources 
of  injury  to  boilers,  and  have  now  to 
consider  that  of  incrustation  from  the 
precipitation,  during  the  process  of  eva- 
poration, of  the  earthy  matters  held  by 
the  water  in  a  state  of  solution  or  suspen- 
sion, consisting  commonly  of  carbonate  or 
sulphate  of  lime.  It  is  said  by  many  of  the 
best  authorities  among  practical  men,  that 
this  produces  injury,  from  the  circumstance 
of  its  sudden  breakingupanddislodgeinent 
in  large  portions,  by  which  the  water  ob- 
tains instant  access  to  the  overheated 
plates  beneath  it — that  a  sudden  genera- 
tion of  steam,  of  a  highly  elastic  force, 


is  necessarily  the  consequence — and  that 
bulging  of  the  plate,  rupture,  or  explo- 
sion, may  therefore  ensue.  These  alle- 
gations and  deductions  appear  to  me  not 
only  inconclusive,  but  unsupported  by 
facts,  and  for  the  following  leasons. 

That  incrustation  does  attach  itself  to 
the  plates  of  boilers,  and  even  adheres  so 
firmly  as  to  require  the  force  of  a  ham- 
mer and  chisel  to  dislodge  it,  is  unques- 
tionable; but,  that  any  of  the  above 
alleged  results  should  follow,  will,  on 
further  inquiry,  appear  to  be  unsustain- 
able, and  even  impossible.  It  has  been 
assumed  that  the  iron  plate  beneath  this 
incrustation,  and  particularly  at  the  parts 
exposed  to  the  greatest  heat  of  the  fur- 
nace, becomes  overheated  and  even  red- 
hot,  by  reason  of  the  non-conducting 
character  of  such  incrustation.  It  is  so 
stated  by  many,  who  even  assert  that 
they  have  witnessed  the  fact.  That  they 
may  have  seen  an  overheated  and  even  red- 
hot  plate,  I  will  not  dispute ;  but  that  it  has 
been  caused  by  such  incrustation,  I  must 
take  leave  to  deny.  Struck  with  the  fact, 
that  several  of  our  marine  boilers,  which, 
to  the  last,  continued  excellent  generators 
of  steam,  although  their  flues  and  general 
interior  were  loaded  with  incrustation, 
and  in  which  the  circumstance  of  an  over- 
heated or  bulged  plate  had  never  occur- 
red, I  began  to  doubt  the  alleged  theory 
of  this  non-conducting  faculty,  or  of  its 
being  the  cause  of  that  sudden  develop- 
ment of  steam  from  which  danger  was  to 
be  apprehended.  Finding,  also,  that  this 
incrustation  had  a  specific  gravity  beyond 
that  of  marble,  and  was  so  close  in  its 
texture  and  grain  as  to  admit  of  a  high 
polish,  my  doubts  became  stronger,  and 
I  determined  to  put  the  matter  to  the 
test  of  the  severest  experiment.  I  had 
several  cylindrical  tin  vessels  made,  the 
bottoms  of  which  were  formed  of  pieces 
of  this  so-called  non-conducting  incrusta- 
tion, of  from  one-eighth  to  five-eighths 
in  thickness.  1  also  constructed  similar 
vessels  with  iron  plate  bottoms,  and  of 
corresponding  thicknesses. 

These  vessels,  being  filled  with  water, 
were  successively  placed  over  the  intense 
concentrated  heat  of  a  powerful  Argand 
gas-burner,  so  arranged  that  no  heat 
could  reach  the  water  except  through  the 
bottoms.  The  result  was,  that  the  sup- 
posed fact,  and  the  ingenious  superstruc- 
ture of  overheating,  expanding,  sudden 
generation  of  oteaui,  rupture,  and  explo- 
sion, were  at  once  proved  to  be  an  unsup- 
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ported  ^and  untenable  theory ;  and  the 
error  of  this  non-conducting  hypothesis 
became  apparent. 

With  respect  to  the  ratio  of  conducting 
power  of  the  iron  or  incrustation,  I  can 
only  say  that  the  thermometer  placed  in 
the  water  in  those  vessels,  indicated,  both 
in  the  progression  towards  the  boiling 
point,  and  subsequent  evaporation,  so 
little  difference,  that  until  more  accurate 
experiments  shall  be  made,  I  am  unable 
to  say  which  is  the  better  conductor,  iron 
or  incrustation.  At  all  events,  nothing 
can  be  more  decidedly  proved,  than  that 
no  possible  injury  to  the  iron  plate  of 
boilers  could  arise  from  the  interposition 
of  this  incrustation  between  the  water 
and  the  iron  plate  ;  and  that  the  infe- 
rences drawn  from  the  supposed  fact  of 
non-conduction  in  the  incrustation,  can- 
not any  longer  be  legitimately  main- 
tained. 

To  establish  the  fact  further  of  the 
eicellent  conducting  power  of  the  crys- 
tallized incrustation,  and  that  it  was  not 
itself  affected  by  the  heat  of  which  it  w  as 
the  mere  carrier,  I  ascertained  that  while 
the  transmission  of  heat  was  at  the  maxi- 
mum, and  the  boiling  violent,  the  bottom 
of  the  vessel,  namely,  the  incrustation, 
was  so  cool,  that  1  could  even  press  my 
finger  against  it  without  inconvenience. 
This  latter  illustration  was  made  in  pre- 
sence of  Mr.  Paikes,  who  himself  proved 
the  fact  of  the  absence  of  any  heat  in  the 
incrustation,  beyond  what  would  have 
been  the  case  had  it  been  made  of  iron  of 
equal  thickness.  In  fact  it  was  only  when 
the  direction  of  the  heat  was  reversed, 
and  allowed  to  pass  from  the  water, 
downwards,  and  through  the  incrustation 
bottom,  that  it  became  too  hot  for  the 
finger  to  bear. 

It  will  now  be  aslced,  to  what  cause, 
then,  are  we  to  attribute  the  well  esta- 
blished fact  of  the  overheating  of  boiler 
plates,  and  their  consequent  deterioration 
and  bulging,  particularly  in  the  narts 
mo6t  exposed  to  the  radiant  heat  ot  the 
furnace  ?  I  would  here  mention  an  im- 
portant circumstance,  which  I  have  not 
hitherto  seen  noted,  but  which  bears 
strongly  and  directly  on  the  point  before 
us,  namely,  that  although  it  is  a  well 
known  fact  that  in  land  engines,  boiler 
plates  are  frequently  bulged  and  ruptur- 
ed, as  well  when  the  due  supply  of 
water  is  maintained,  as  when  it  is  defi- 
cit.ni,  yet  in  marine  boilcis  such  like 


injuries  never  occur,  except  under  the 
palpable  fact  of  a  deficiency  of  water  on 
the  part  affected ;  either  by  its  level  be- 
coming too  low,  from  neglect,  or,  by 
reason  of  the  motion  of  the  vessel,  the 
furnace  plates  becoming  uncovered;  or 
when,  by  the  improper  construction  of 
the  boiler,  the  water  spaces  are  too  con- 
fined, and  the  free  action  of  the  water  is 
obstructed.  Here  we  have  a  cue  to  the 
solution  of  the  question — to  what  is  the 
overheating  attributable,  while  a  suffi- 
ciency of  water  still  remains  in  the 
boiler?  It  suggests  to  my  miud  this 
answer— to  the  interposition,  not  of  the 
incrustation,  but  of  some  really  non- 
conducting medium  between  the  water 
and  the  plate ;  this  alone  can  be  the  cause 
of  an  overheating  of  the  plates,  concur* 
rently  with  an  adequate  supply  of  water. 

If  under  the  circumstances  of  a  non- 
conducting body  being  so  interposed,  the 
overheated  plate  be  a  sound  one,  it  will 
yield  to  the  internal  pressure  from  the 
steam,  and  be  merely  bulged— a  circum- 
stance of  almost  every-day  occurrence  in 
marine  boilers ;  but,  if  it  be  an  unsound 
one,  and  imperfectly  manufactured,  by 
reason  of  the  laminae  not  being  ade-  t 
quately  welded  together,  a  blister,  and 
possibly  rupture,  will  follow  the  bulging. 

If  the  plate  be  a  sound  and  solid  one, 
the  bulging  will  more  or  less  assume  the 
following  appearances : 


the  exact  figure  being  governed  by  the 
extent  or  peculiar  character  of  the  plat's 
and  extent  of  temperature.  If  the  piste 
be  imperfect,  (and  such  imperfections 
cannot  be  detected  by  any  external  exa- 
mination,) the  section  of  the  laminaied 
part  will  present  an  internal  line  of  se Ju- 
ration or  disconnexion  between  the  two 
sides,  thus : — 


the  intermediate  line  being  that  of 
the  separation, — as  though  they  had 
been  two  distinct  plates  welded  to- 
gether at  the  grounding  parts  alone. 
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Under  these  circumstances  it  will  be 
easily  conceived  how  the  internal  space, 
occasioned  by  this  apparently  double 
plate,  or  divergence  of  the  two  parts, 
will  itself  present  an  obstruction  to  the 
transmission  of  the  heat,  and,  by  its 
manifest  weakness,  convert  what  would 
otherwise  be  a  mere  harmless  bulge, 
into  a  crack,  or  bursting,  by  which  the 
escape  of  the  water  will  be  facilitated. 

Now  the  interposed  non-conducting 
body,  since  it  cannot  be  the  crystallized 
solid  incrustation,  must  be  the  only 
other  description  of  deposit  met  with 
in  boilers,  namely,  a  loose,  unconsolida- 
ted earthy ,  muddy,  or  limy  substance, 
which  is  usually  a  muriate,  carbonate, 
or  sulphate  of  lime,  held  merely  in  sus- 
pension from  its  not  having  arrived  at 
the  point  of  concentration,  or,  perhaps, 
not  containing  the  exact  proportional 
quantities  or  temperature  due  to  the 
act  of  crystallization. 

This  "floating  and  suspended  mass, 
after  precipitation  from  the  water,  sub- 
sides on  the  water  being  left  at  rest,  and 
in  a  few  hours  becomes  a  compact  and 
indurated,  though  still  porous  body, 
not  unlike  the  state  of  an-hydrous  sul- 
phate of  lime  commonly  called  "plas- 
ter of  Paris,"  after  being  supplied  with 
a  due  portion  of  water.  This  matter 
having  been  allowed  to  cool,  becomes 
hard,  and  from  its  porous  nature  amani- 
fest  non-conductor  when  accumulated 
in  a  mass  ;  after  having  naturally  sub- 
sided to  the  lowest  parts,  namely,  to  the 
centre  of  cylindrical  boilers,  and  the 
sides  or  legs  of  wagon  boilers,  in  this 
state  it  cannot  be  dislodged  or  acted  on 
by  the  water,  and  thus  directly  becomes 
the  cause  of  overheating  and  injury. 

This  also  accounts  for  the  fact  men- 
tioned by  many,  of  the  tendency  of 
boilers  to  rupture  or  explosion  when 
the  steam  has  been  first  raised  to  a  high 
pressure  after  a  period  of  rest.  The 
non-conducting  character  of  this  indu- 
rated mass  when  it  forms  a  solid  stra- 
tum of  two  or  more  inches  in  depth,  I 
have  substantially  proved.  In  one  of 
the  vessels  already  mentioned,  I  had 
the  iron  bottom  inch  thick)  so  filled 
in  with  solder,  that,  in  the  event  of  its 
being  overheated,  the  solder  would 
melt,  and  the  bottom  fall  out,  and  the 
event  proved  the  correctness  of  my  an- 
ticipations. I  first  subjected  it,  "with 
the  due  supply  of  water,  to  u  great 


heat,  the  water  boiling  fiercely,  and 
without  any  injury  to  the  solder  or  bot- 
tom. I  then  dropped  in,  to  the  depth 
of  about  2  inches,  a  portion  of  this 
loose  matter,  finely  sifted,  which  I  had 
myself  taken  from  the  interior  of  a 
boiler  in  work  in  Manchester.  After 
boiling  up  the  mass  without  producing 
any  effect  on  the  bottom,  I  allowed  it  to 
settle  and  cool  down,  and  become  so- 
lidified, or  indurated.  On  again  sub- 
jecting it  to  the  same  temperature,  the 
water  became  heated  very  languidly, 
and  in  a  short  time  the  bottom  became 
overheated,  the  solder  melted,  and  the 
water  ran  through.  On  examining  the 
interior  immediately,  I  found  the  water 
had  not  penetrated  through  more  than 
one-half  the  mass,  the  portion  near  the 
bottom  having  apparently  become  hard- 
er—so hard,  indeed,  as  scarcely  to  be 
marked  by  the  nail,  and  quite  dry.  Here 
then  was  the  mystery  solved,  and  a 
true  source  of  overheating  manifested. 

With  your  permission,  1  will  continue 
this  subject  in  my  next  communication 
I  am,  Sir,  &c. 

C.  W.  Williams. 

Liverpool,  December  6,  1841. 

KING'S  RAREFYING  METALLIC  CU1MNFY 
TOP. 

(Registered  pursuant  to  Act  of  Parliament.) 


This  chimney  top  differs  both  in  form 
and  principle  from  those  in  common 
use. 

The  funnels  generally  used  for  raising 
chimneys  beyond  the  influence  of  cur- 
rents are  externally  circular,  and  are 
consequently  continually  enveloped  in 
the  eddies  which  their  own  form  is  cal- 
culated to  produce,  while  the  revolving 
and  other  cowl  heads  are  very  unarchi- 
tecfural  and  unsightly. 

Mr.  King's  chimney  top  is  so  made  as 
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to  present  horizontally,  or  vertically,  an- 
gles to  divide  or  counteract  the  force  of 
strong  gales,  and  sudden  gusts  of  winds 
or  eddies  proceeding  from  currents  of  air 
obstructed  by  hills,  high  buildings,  or 
trees;  so  that  the  wind  striking  against 
the  bevelled  top  part,  one  portion  of  it  is 
carried  below  the  opening,  while  the 
other  portion  strikes  upward,  and  passes 
over  it  in  a  curve  sufficiently  high  to 
allow  the  smoke  to  escape  without  ob- 
struction. The  wind  in  its  transit  up- 
wards producing  a  quick  exhaustion  of 
the  air  within  the  flue,  and  causing  the 
smoke  to  be  emitted  with  an  increased 
velocity,  proportioned  to  the  force  of 
the  wind,  from  whatever  quarter  it  may 
blow. 

Again,  this  chimney  top  differs  from 
all  others  in  this  respect,  that  it  is  made 
of  two  substances  of  metal  with  a 
space  or  chamber  between  them  which 
is  filled  with  air,  whereby  the  inner 
tube  or  flue  is  protected  from  cold 
and  wet,  (which  produce  condensa- 
tion,) and  is  kept  in  a  rarefied  state. 
And  the  vent  is  so  perfect  as  to  af- 
ford no  obstructions,  for  the  accumu- 
lation of  soot,  and  offers  every  fa- 
cility for  sweeping  most  perfectly  by 
machinery. 

The  inventor  very  sensibly  adds,  that 
should  his  chimnev  tops  fail  in  the  cure 
of  every  smoky  chimney,  they  will  at 
least  render  the  smoke  vent  so  perfect 
that  they  need  never  be  removed,  for  we 
may  be  assured  that  the  defect  is  not 
then  in  the  top,  but  in  other  parts  of  the 
flue. 


PILBROW'S  CONDENSING  CYLINDER 
ENGINE. 

Sir, — I  have  been  compelled  to  delay 
replying  to  "  Scalpel"  in  No.  949,  having 
been  called  into  the  country  on  import- 
ant business,  and  also  wishing  to  reply 
in  the  same  paper  to  Mr.  Cheverton  and 
any  others  on  my  engine. 

"Scalpel"  is  too  acute  not  to  see  that 
it  is  impossible  for  me  to  answer  his 
uestions  with  any  positive  result,  and 
doubt  not  he  knows  very  well  that 
the  diagrams  from  which  the  actual 
power  is  computed  in  marine  engines 
are  no  guide  for  the  consumption  of 
fuel.    The  engines  of  the  Great  West- 


ern, we  are  told  by  the  editor,  are  nomi- 
nally 400-horses  power,  but  work  up  to 
600-horses  power,  and  burn  only  4*66 
lbs.  of  coals  per  horse  power  per  hour 
upon  that  actual  power,  (see  p.  278, 
No.  947,)  and  that  "  these  statements 
have  been  derived  from  the  most  au- 
thentic sources,"  (p.  314,  No,949.)  Now 
"Scalpel"  cannot  but  see  that  these  are 
not  the  proper  data  to  go  upon,-— not 
those  facts  which  in  other  matters  dis- 
cussed by  him  he  so  properly  insisted 
upon  having.  The  expansion  gear  of 
the  Great  frestern  can  be  adjusted  to 
cut  off  the  steam  at  different  parts  of 
the  stroke.  If  the  indicator  be  applied 
when  the  steam  is  working  full  pressure 
throughout,  we  shall  have  an  actual  pres- 
sure far  exceeding  that  when  the  steam 
is  cut  off,  and  working  at  its  least  or  at  its 
medium  pressure.  If  the  first  result  is 
taken  as  the  general,  and  not  as  the 
occasional  actual  power  of  the  engines, 
and  the  gross  quantity  of  coals  in  a 
voyage,  computed  upon  that  highest 
working,  every  one  will  perceive  that 
an  erroneous  estimate  is  the  result,  one 
very  favourable  to  the  engines,  but  very 
deceptive  to  the  public. 

Suppose,  for  instance,  that  for  four  or 
five  strokes  at  full  speed  and  full  steam 
throughout  the  stroke,  the  diagrams 
are  taken ;  the  very  next  stroke,  and  so 
throughout  the  voyage,  more  or  less, 
the  steam  is  cut  off,  what  guide  is  this 
for  consumption  of  fuel  on  the  actual 
working  ?  The  consumption  of  fuel  is 
subject  to  no  variation,  the  actual  power 
is  j  yet  a  variable  and  invariable  quan- 
tity are  lumped  together  without  rule, 
sense,  or  propriety.  Of  the  real  gross 
quantity  of  coals  consumed  in  a  voyage, 
there  can  be  no  mistake  except  a  wilful 
one,  which  I  do  not  insinuate  for  a 
moment  j  but  when  it  is  well  known 
that  a  steamer  does  not  require  her  full 
power  at  all  times,  and  that  the  expan- 
sion gear  is  changed  many  times  during 
the  voyage  to  give  the  less  power,  it 
follows  that  every  variation  in  the  actual 
power  should  be  carefully  ascertained, 
the  average  determined  at  the  end  of 
the  voyage,  and  the  quantity  of  coals 
calculated  upon  such  average,  not  upon 
the  extreme  power  working  for  a  short 
time  only. 

It  hasbeen  proved  that  the  economy 
of  marine  boilers  in  evaporation  ami 
combustion,  and  their  non-radiation, 
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are  little  inferior  to  those  of  Cornwall, 
and  such  careful  stokers  are  now  em- 
ployed, and  such  strict  injunctions  given 
for  the  credit  of  the  makers  of  the  en- 
gines, to  reduce  the  consumption  as  low 
as  possible,  that  I  am  satisfied  very 
little  of  the  inferiority  in  duty  of  these 
engines  can  be  fairly  attributed  to  these 
causes.  We  can  hardly  suppose  that 
Mr.  Field,  Mr.  Miller,  Messrs.  Sea- 
wards, and  other  eminent  engineers, 
are  not  as  well  acquainted  with  the 
importance  of  carrying  out  these  requi- 
sites to  their  extreme  limit,  as  the  en- 
gineers of  Cornwall,  and  especially 
when  the  least  possible  consumption  i*s 
far  more  requisite. 

The  difference  of  expanding  steam 
at  5lbs.  in  the  Great  Western,  and 
30lbs.  in  Cornwall,  does  not  amount  to 
more  than  25  per  cent,  of  the  duty.  I 
would  ask  then,  to  what  cause  can  be 
attributed  the  remaining  difference  in 
effect,  the  Cornish  engine  doing 
125,000,000,  the  Great  Western  but 
43,000,000?  Only  to  the  more  com- 
plete evacuation  of  the  cylinder  of  the 
Cornish  engines,  procured  without  sa- 
crifice, that  is,  without  throwing  away 
any  of  the  steam  pressure,  as  is  now 
done  in  the  marine  engines  to  get  a 
more  perfect  cylinder  exhaustion. 

1  believe  "  Scalpel"  will  find  that  his 
opinion  of  the  equality  of  Mr.  Watt's 
engines  forty  years  ago  to  the  best  of 
the  present  day,  is  fully  borne  out  by 
one  (at  least)  of  the  best  living  autho- 
rities, taking, as  "Scalpel"  has  allowed 
for,  the  difference  between  the  use  of 
full  steam  then,  and  its  expansion  now. 

In  reply  to  Mr.  Cheverton,  (No.  952,) 
I  would  observe  that  he  does  not  seem 
quite  to  be  aware  that  the  superiority 
of  my  engine  is  independent  of  any 
increase  of  duty  from  superior  manage- 
ment of  the  present  engines,  better 
clothing,  boilers,  or  such  matters.  When 
science  shall  have  brought  all  these 
minuthe  to  the  utmost  possible  perfec- 
tion, my  engine  will  then  be  equally 
valuable  as  now.  Whatever  the  differ- 
ence may  be  proved  to  be  between 
the  best  cylinder  exhaustion  it  is  pos- 
sible to  get  in  marine  engines,  and  that 
in  Cornish  lifting  engines,  that  my  en- 
gine will  save.  This,  I  maintain,  (with 
the  better  extreme  vacuum,)  is  equal  to 
2lbs.  on  the  square  inch  in  the  very 
best  engines,  calculating,  of  course,  the 


loss  of  steam  pressure  by  the  early 
opening  of  the  eduction  valve  to  obtain 
the  good  exhaustion.  And  when  proper 
returns  of  the  duty  of  marine  engines 
are  made,  and  their  accuracy,  investiga- 
ted with  the  same  diligence  and  nicety 
as  the  Cornish  reports,  then  will  the 
greater  consumption  of  coals  than  the 
Cornish  engine  fully  bear  me  out,  that 
when  the  difference  due  to  a  less  steam 
expansion  is  taken  into  account,  the 
inferiority  in  duty  of  the  marine  en- 
gines can  only  be  attributable  to  the 
cause  of  a  less  exhaustion  of  at  least 
the  amount  I  have  stated. 

I  do  not  think  it  necessary  to  com- 
ment upon  that  part  of  Mr.  Cneverton's 
paper  where  he  thinks  the  Cornish  ad- 
vantages of  a  pause  and  slower  speed 
of  piston  may  be  obtained  in  steam- 
boats, because  to  do  this,  the  size,weight, 
and  greater  expense  would  evidently 
more  than  outweigh  the  advantages. 
And  if  they  do  not— as  my  engine,  by 
obtaining  the  vacuum  every  previous 
stroke,  can  nearly  double  tne  present 
speed  of  piston,  in  the  same  sized  en- 
gine, the  diminished  weight,  space,  and 
cost  must  ever  give  it  a  superiority 
which  every  purchaser  will  prefer. 
Engine  for  engine  of  the  same  size  and 
power,  even  should  the  speed  of  piston 
be  intended  the  same,  any  manufacturer 
will  now  make  my  engine  cheaper  than 
the  present,  which  would  alone  give  to 
any  house  an  advantage. 
I  am,  Sir, 

Yours,  obliged  and  respectfully, 

James  Pilbrow. 

Tottenham  Green,  December  C,  1841. 

P.S.  I  have  just  read  Mr.  Chever- 
ton's  last,  and  very  long  communication, 
which  I  will  take  the  earliest  opportu- 
nity of  answering. 


CONSTRUCTION  OP  STEAM-BOILERS. 

Sir, — Convinced  that  the  explosions 
incident  to  steam-boilers,  are  caused  by 
the  pressure  of  the  elastic  fluid  in  the 
boiler;  and  that  such  of  them  as  hap- 
pen at  the  starting  of  the  engine  and 
letting  off  the  steam,  originate  in  the 
sudden  and  unequal  contraction  of  the 
boiler,  consequent  on  the  issue  of  steam 
from  it,  at  a  time  when  it  is  in  a  state 
of  extreme  tension :  allow  me  to  sug- 
gest, in  the  pages  of  your  valuable 
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Magazine,  that,  the  pipes  or  tubes 
through  which  the  steam  passes  to  the 
piston  of  the  engine,  and  to  the  safety- 
valve,  should  be  carried  8  or  10  inches 
into  the  interior  of  the  boiler ;  so  that, 
when  the  steam  is  put  on  the  engine, 
or  let  off  at  the  safety-valve,  the  draught 
may  be  from  the  centre,  or  at  all  events, 
from  the  interior,  of  the  mass  of  elastic 
fluid  in  the  boiler,  instead  of  from  the 
side;  and  then,  the  contraction,  conse- 
quent on  the  issue  of  steam,  would  be 
distributed  more  equally  throughout 
the  boiler,  instead  of  being  confined, 
as  at  present,  to  one  place. 

A  boiler  on  this  construction,  I  think, 
would  be  secure  from  those  explosions 
to  which  boilers  are  liable,  at  the  start- 
ing of  the  engine,  and  the  sudden  letting 
off  of  the  steam,  without  having  its  effi- 
ciency impaired. 
I  am,  Sir,  yours  with  much  respect, 

K. 


THE  THAMES  AND  CLYDE  STEAMERS. 

Sir,— Circumstances  having  prevented  me 
from  answering  "  Shipwright,"  «•  L.  P." 
and  Co.,  I  now  take  this  opportunity  of  re- 
plying to  them. 

I  most  in  the  first  place  correct  my  state- 
ment of  the  pressure  the  Wallace  carries  in 
her  boilers,  which  is  6,  instead  of  7 lbs.,  which 
will  make  the  actual  power  less  than  I  stated. 
I  think  "  L.  P.,'' however,  takes  no  unfair 
advantage  of  my  statement  of  the  actual 
power  the  Wallace  has,  when  he  asks  why  she 
d:d  not  "  heat  the  Duchess,  a  vessel  much 
larger,  with  only  140-horse  power?"    If  he 
has  seen  the  engines  at  all,  he  must  know 
that  the  Duchess  has  larger  cylinders  than  the 
Wallace ;  if  he  has  not  seen  them,  he  ought  to 
have  informed  himself  as  to  the  real  state  of 
the  case.    But  as  "  Vulcan"  states  she  did 
brat  the  Duchess,  although  she  bad  30  tons 
of  coals  on  board,  and  40  persons  more  than 
the  crew,  and  the  Duke  only  beat  her  five 
minutes,  and  would  not  have  douc  so  had  she 
net  hnd  to  slack  her  speed  three  times  to 
allow  sailing  vessels  to  pass,  ("  L.  P."  takes 
no  notice  of  these  facts,)   1  can  tell  him 
something  more  to  her  credit,  namely,  that 
she  went  into  Boulogne  on  the  14th  of  last 
month  in  n  sale  of  wind  when  no  other  hoat 
could,  Mud  was  loudly  cheered  by  the  mul- 
titude assembled  on  tlie  pier  to  witness  her 
arrival.      So  much  for  the  credit  of  the 
Clyde  ! 

*'  Shipwright"  appears  to  sny  that  I  as- 
sumed fi>ptiifii  itt/  for  the  Clvde  boats.  Now 


I  did  no  such  thing,  as  I  claimed  two  or  three 
miles  per  hour  less  than  the  Londoners  do. 
I  did  not  say  that  the  Turk  required  less  re- 
pair, neither  did  I  say  that  she  required  lets 
fuel ;  I  merely  said,  that  if  she  had  given  more 
satisfaction  than  any  other,  (by  satisfaction, 
we  must  understand  that  she  possessed  some 
of  these  qualities,)  "  the  Turk  was  never 
considered  equal  to  the  City  of  Boulogne  in 
speed,  &c.!!"    Why  the  7urAr  could  sail 
round  the  City  with  twice  her  cargo,  and 
she  can  go  through  a  sen  against  a  head 
wiud,  when  the  City  can  make  little,  if  any 
progress.  In  answer  to  my  question  why  Lon- 
don Companies  buy  Clyde  boats  ?  Shipwright 
says,  "  it  is  on  account  of  their  cheapness." 
Now  that  is  surely  not  the  only  reason.  I  should 
suppose  the  Commercial  Company  can  count 
£.  s.  and  d.  as  well  as  any  other  Company, 
and  it  is  not  at  all  likely,  that  with  all  the 
wisdom  of  the  19th  century  they  would  pur- 
chase boats  which   they  knew  would  cost 
them  four  times  the  expense  to  keep  up,  al- 
though got  one-fourth  cheaper. 

"  Dicque"  has  let  the  "  cat  out  of  the 
bag'*  with  regard  to  the  pressure  the  Thames 
boats  carry.  Indeed  so  high  is  it  carried, 
that  the  percussion  is  felt  when  the  steam  is 
first  admitted  into  the  cylinder.  No  wonder 
then  they  should  be  made  to  go  quicker  than 
the  Clyde  boats,  and  small  praise  is  doe  to 
tbem  if  they  do. 

According  to  "  L.  P.V  statement,  the 
paddles  of  the  Railway  go  about  20§  miles 
per  hour  when  at  their  maximum  speed.  Now 
I  venture  to  say,  that  the  boat  will  not  go 
above  16  miles,  if  it  go  that  much,  as  there 
is  fully  one- fourth  of  loss  on  account  of  the 
fluidity  of  the  water ;  at  least  we  find  the  case 
so  on  the  Clyde.  But  why  cannot  he  men- 
tion decidedly  the  pressure  the  Railuay  car- 
ries ?  And  why  won't  the  proprietors  of  the 
blackball  state  to  the  public  the  pressure 
that  boat  is  worked  at?  Fair  answers  to  these 
questions  would  set  suspicion  and  fear  at  rest. 
High  pressure  boilers  are  just  as  safe  as  low 
pressure  ones,  if  proved  in  the  same  propor- 
tion ;  but  to  use  hi^h  pressure  steam-boats 
and  compare  tbem  with  those  that  use  low 
pressure  steam  is  by  all  "  manner  of  means" 
unfair. 

I  am  inclined  to  think  that  the  Railway 
must  carry  not  less  than  10  lbs.  of  steam,  if 
the  paddles  go  at  the  speed  •«  L.  P."  states. 
Some  of  your  correspondents  say  that  I  have 
been  unhappy  in  my  selection  of  specimens  of 
the  Clyde  boats.  I  *nid  there  was  none  of  them 
counted  first-rate  :  I  merely  mentioned  the 
Wallace,  Sic.  as  they  happened  to  be  bought 
nliout  the  time  I  was  writing,  by  the  same 
Company  that  bought  the  Turk,  which  had 
given  so  much  satisfaction."  I  could  men- 
tion many  other  Clyde  boats :  need  I  men- 
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tion  the  Fire  King,  which  accepted  the  chal- 
lenge of  the  crack  London  boat  for  1,000 
guineas — a  challenge  from  which  the  Lon- 
doners instantly  drew  back  ?  Or  may  I  men- 
tion the  Perth  and  Dundee,  the  first  good  sea 
boats  the  Londoners  ever  bad  ?  Or  may  I 
be  allowed  to  mention  the  Princess  Royal  on 
the  Glasgow  and  Liverpool  station,  which 
made  the  passage  from  Liverpool  to  Greenock 
in  about  fifteen  hours  ?  Or  the  Halifax  pac- 
kets ?  Nay,  I  may  even  claim  some  credit 
for  the  poor  British  Queen  which  has  got 
such  a  hackling  in  your  Magazine,  because, 
forsooth,  she  could  not  beat  the  Western  with 
little  more  than  half  the  power  in  proportion 
to  her  tonnage.  That  they  make  good  engines 
and  boats  in  England,  neither  1  nor  any  other 
person  can  deny ;  but  why  claim  to  be  superior 
to  all  the  world,  when  they  have  not  shown 
any  thing  to  boast  of  except  when  obtained 
(as  appears  in  the  case  of  the  Blackicall,)  by 
unfair  means  ? 

I  have  a  course  to  suggest,  which  I  hope 
some  of  the  Londoners  who  own  these  crack 
boats  will  adopt,  namely,  that  they  will  send 
two  or  three  of  their  flyers  to  compete  with 
the  Greenock  and  Glasgow  Railway.  They 
would  perform  the  distance  by  water  in  little 
more  than  an  hour,  which  is  about  the  same 
time  as  the  railway  trains  take,  and  would 
doubtless  be  preferred  by  travellers,  as  sailing 
is  a  much  pleasanter  mode  of  conveyance  than 
by  railway.  For  this  suggestion  (if  put  in 
execution)  I  claim  -nrfanyth  P&'t  of  the  profits, 
and  I  have  no  doubt  that  both  they  and  I  will 
make  our  fortunes,  as  the  number  of  pas- 
sengers is  immense. 

Craving  your  pardon  for  transgressing  so 
far,  I  remain,  yours,  &c. 

A.M. 

Glasgow,  Nov.  10,  1841. 


THE  GENERAL  STEAM-CARRIAGE  COM- 
PANY. 

Sir,— If  it  be  compatible  with  the 
wont  of  your  Journal,  I  would  put  this 
question  to  the  secretary  or  other  mem- 
bers of  the  committee  of  the  General 
Steam  Carriage  Company,  mentioned 
by  Mr.  Beale  in  the  950th  number  of 
the  Mec.  Mag.  Are  they  disposed  to 
abet  a  Steam  Carriage  Invention,where- 
by  a  steam  carriage  of  30-hoises  power 
can  be  furnished  complete  for  a  less 
sum  than  the  amount  stipulated  by 
Col.  Maceroni,  and  which  Mr.  Beale 
will  not  ratify  ? 

To  save  trouble,  I  may  add,  that  I 
have  now  by  me  a  2-horse  working 
model  of  a  locomotive  engine,  which  has 


been  attached  to  a  carriage  three  years 
ago,  of  such  simple,  yet  efficient  con- 
struction, that  a  steam  carriage,with  two 
engines  and  boiler  complete  could,  and 
has  been  made  of  the  weight  of  2±  cwts. 
per  horse  power,  and  at  an  expense  of 
10/.  per  cwt.  Having  seen  in  your 
Journal  a  notice  and  description  of  im- 
provements in  the  evaporative  power  of 
steam  boilers,  by  Mr.  C.  W.  Williams, 
which  I  found  out  and  reduced  to  prac- 
tice three  years  ago,  and  being  now,  as 
then,  in  the  same  state  of  pecuniary  in- 
ability, I  make  this  enquiry  with  a  view 
to  secure,  before  too  late,  an  interest  in 
a  valuable  improvement  remaining  to 
me,  for  aught  I  know.  It  is  upwards  of 
three  years  ago  since  I  constructed  a 
cvlindrical  boiler  4  feet  0  inches  long  by 
2  feet  6  inches  wide,  which  had  1020 
square  feet  of  heating  surface,  on  a  prin- 
ciple somewhat  dillerent  from  the  stud- 
ded boiler  of  Mr.  C.  W.  Williams,  and 
which  generated  steam  with  a  propor- 
tionate fire  place  to  satisfy  the  demands 
of  an  80-hor8e  engine. 

With  improvements  like  these,  if 
inventors  and  improvers  were  not  pro- 
verbially the  most  abused  class  of  so- 
ciety, I  should  not  have  had  to  wait 
three  years  in  fruitless  expectation  of 
being  able  to  satisfy  the  insatiable 
cupidity  of  British  law. 

If  the  ubiquity  of  your  publication 
should  be  the  means  of  producing  a 
contact  betwixt  the  inventor  and  capi- 
talist, you  will  secure  the  gratitude  of 
your  obliged  and  humble  servant, 

Dunamis. 

P.  S.  Any  communication  to  Dunamis 
may  be  addressed  to  the  care  of  the 
publisher  of  the  Mechanics'  Magazine, 

COLONKL  MACERONl'g  STEAM  BOILKR. 

(advertisement.) 
Sir, — My  circumstances  oblige  me  to  crave 
"  in  forma  pauperis,"  that  you  would  consent 
to  insert  the  following  advertisement  in  your 
Magazine. 

Maceroni. 


Co los ei.  Maceroni  is  desirous  of  selling  his 
patent  right  to  his  unique  Steam  Doiler,  which  in 
a  cube  of  only  four  feet  each  way,  possesses  a  forty 
horses  power  at  least. 

It  hut  been  proved  by  daily  journeys  on  the  most 
hilly  roads,  such  as  to  Wallord,  Harrow  on-the 
Hill,  Stanmore,  etc.,  that  this  boiler  has,  during 
eighteen  consecutive  months,  propelled  a  steam  car- 
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riagv  at  the  rate  of  IS  to  20  miles  the  hour,  without 
any  repairs. 

Such  a  boiler  of  only  eight  feet  cube  is  a  two  hun- 
dred horse  power,  weighing  only  sixteen  tons.  Two 
such  boilers,  i.  t.,  16  feet  by  eight,  is  -100  horse 
power.  The  common  steam- ship  engines  are  cal- 
culated to  weigh  one  ton  per  horse  power.  No 
injurious  effects  can  possibly  occur  from  the 
opening  of  Colonel  Mareroni's  boiler,  if  purposely 
made  to  burst,  at  2,000  lbs.  to  the  inch,  as  has  been 
actually  tried.  All  boilers  are  liable  to  burst,  so 
the  only  really  safe  ones  arc  those  which,  if  made  to 
burst,  can  do  no  harm.   Such  h  Col.  Maceroni's. 

Extract  from  the  official  report  of  a  committee 
appointed  by  the  House  of  Commons  to  report  on 
the  best  means  of  saving  the  nine  millions  invested 
in  turnpike  trusts  now  received  by  the  railroads.  For 
the  sake  of  brevity,  the  preliminary  observations  of 
Mr.  Mackinnon,  the  chairman,  must  be  omitted. 
Space  can  be  only  given  for  one  of  the  witnesses 
examined. 

"  The  Marquess  of  Tweedale  deposed  that  he  had 
in  January,  1834,  travelled  in  Colonel  Maceroni's 
steam  carriage  to  Uxbridge,  Harrow  and  other 
places.  The  steam  coach  passed  through  Oxford- 
stieet  just  like  the  other  carriages.  When  they  got 
into  the  Uxbridge  Road,  they  went  at  the  rate  of  15 
miles  ihe  hour,  and  there  was  no  noise  or  smoke; 
the  road  was  covered  with  fresh  loo*e  gravel,  and 
very  wet. 

"  On  our  return  from  Uxbridge,  on  one  occcasion 
we  stop|>cd  at  the  bottom  of  Nutting  Hill  to  take  in 
water,  when  we  were  passed  by  an  Oxford  coach 
with  as  Ane  a  team  of  horses  as  we  hat!  ever  seen. 
A  number  of  Oxford  scholars  cheered  as  they  gal- 
loped by  at  full  speed,  but  the  Colonel  followed  up 
the  hill  and  passed  the  coach,  still  galloping,  and  left 
It  out  of  sight  in  a  few  minutes." 

Many  other  noblemen  and  gentlemen  who  had 
ridden  for  months  in  the  Colonel's  carriage,  gave 
similar  satisfactory  evidence,  but  it  would  re- 
quire too  ranch  space  to  give  them,  or  a  tithe  of 
them.  Any  gentleman  with  a  little  money  and  in 
fluence  may  make  a  fortune  by  the  purchase  of 
these  patents,  which  are  completed  in  England, 
Ireland,  Scotland,  and  twenty  sovereignties  of  the 
Continent. 

P.  S.  The  patent  has  only  seven  years  to  run,  but 
in  that  time  a  great  fortune  might  be  made  on  com- 
mon roads  and  in  steam  navigation.  1  wuula  make 
a  little  improvement  to  the  boiler,  that  would  much 
increase  its  durability. 

(32,  Pratt-Mreet,  Lambeth,  Nov.  18,  1811. 


NEW  COMPOUND  OF  CARBON  AND  SILICA. 

Sir, — When  five  or  six  parts,  by  bulk,  of 
silica  powder  are  intimately  mixed  with  one 
of  charcoal  or  plumbago  powder,  and  the 
mass  exposed,  under  chalk  or  sand,  for  a  few 
hours  to  nearly  a  white  heat,  I  find,  by  re- 
peated experiments,  the  mass  enters  into 
fusion  and  combination  ;  the  silica  alone  is 
well  known  not  to  fuse  at  a  heat  below  that 
of  the  oxy-hydrogen  blow-pipe. 

H.  Prater. 

December  2,  1811. 


ABSTRACTS  OF  SPEC  I  Kl  CATIONS  OP  ENGLISH 
PATENTS  NECKNTLY  ENROLLED. 

*»•  Patentees  wishing  for  more  full  ah- 
stracts  of  their  Specifications  than  the  present 


regulations  of  the  Registration  Offices  will  ad- 
mit of  our  gicing,  are  requested  to  favour  us 
with  the  loan  of  their  Specifications  for  that 
purpose. 

Milks  Berry,  of  Chancery-lank, 
Gentleman,  for  certain  improvements  in 
machinery  or  apparatus  for  ruling  paper.  (A 
communication.)  Rolls  Chapel  Office,  De- 
cember 4,  1841. 

The  machine  which  constitutes  this  inven- 
tion is  constructed  upon  the  principles  of  the 
ordinary  cylinder  printing  machine  ;  and  con- 
sists, first,  of  a  reciprocating  motion,  which 
carries  the  paper  to  be  ruled ;  secoudly,  of 
two  cylinders  covered  with  cloth,  above  which 
cylinders  is  placed  a  carrying  roller,  that 
draws  the  sheet  of  paper  brought  by  the  re- 
ciprocating motion,  and  conveys  it  into  the 
machine,  where  it  is  passed  round  the  cylin- 
ders  and  maintained  in  contact  with  them  by 
means  of  a  suitable  arrangement  of  cords  or 
bands,  which,  by  their  pccaliar  dispositioa, 
also  turn  the  sheet  of  paper  after  one  side  hat 
been  ruled,  aud  preseut  the  contrary  side 
to  the  pens  or  ruling  instruments;  third, 
a  wiping  or  drying  roller,  covered  with  blot- 
ting-paper, which  revolves  in  contact  with 
one  of  the  cylinders,  and  absorbs  any  iuktbat 
way  be  transferred  thereto  from  the  ruled  side 
of  the  paper  ;  fourth,  of  a  number  of  peas,  or 
ruling  instruments,  suitably  arranged  and 
mounted;  aud  fifth,  a  convenient  dispositioa  of 
ink  or  colour  troughs,  or  holders  for  contsin- 
iug  the  different  coloured  inks. 

The  axle  of  the  shaft  which  carries  the 
pens  turns  on  its  centre,  whereby  the  pens 
are  moved  to,  or  withdrawn  from,  the  paper 
as  required.  The  pens  are  supplied  with  ink 
in  the  following  manner : — When  tbey  are 
withdrawn  from  the  paper,  the  ink  troughs 
are  made  to  ascend,  and  dip  the  nibs  of  the 
pens  into  the  ink,  which  rises  into  the  body  of 
the  pen  by  capillary  attraction  ;  the  ink- 
trough  then  descends,  and  remains. 

There  is  an  arrangement  of  tapes  or 
threads,  which  carry  the  ruled  sheet  out  of 
the  machine,  conduct  it  to  a  certain  distance, 
and  deposit  it  in  a  box  placed  there  to  re- 
ceive it, 

A  winch-handle  is  attached  to  the  upper 
cylinder,  for  the  purpose  of  turning  it,  and 
by  means  of  a  toothed  wheel  mounted  on  the 
axis  thereof,  and  which  gears  into  a  similar 
toothed  wheel  on  the  axis  of  the  lower  cylin- 
der, the  latter  is  made  to  revolve  in  an  op- 
posite direction,  and  motion  is  thereby  com- 
municated to  the  whole  machine. 

Intending  Patentees  are  informed  that 
they  may  be  supplied  gratis  with  Printed  /»- 
siructians,  containing  every  particular  neces- 
sary for  their  safe  guidance,  by  application 
(post-paid)  to  this  Office,  where  is  kept  the 
only  Complete  Kkgistry  of  Patents  Ex- 
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tant  (from  1617  to  the  present  time);  Pa- 
tents, both  British  and  Foreign,  solicited. 
Specifications  prepared  or  revised,  and  all  other 
Patent  business  transacted  with  economy  and 
despatch. 


LIST  OF  PATENTS  GRANTED  FOR  SCOTLAND 
BETWEEN  THE  22ND  OCTOBER,  AND  THE 
22ND  NOVEMBER,  1841. 

Joseph  Wright,  of  Carisbrook,  Isle  of  Wight,  me- 
chanic, for  improvements  in  apparatus  used  for 
dragging  or  skidding  wheels  of  wheeled  carriages. 
Sealed,  October  27. 

Robert  Logan,  of  Blackheath,  in  the  county  of 
Kent,  esquire,  for  improvements  in  obtaining  and 
preparing  the  fibres,  and  other  products  of  the  cocoa 
nut,  and  its  husks.   Sealed,  October  27. 

Joseph  Chlsild,  of  Tiverton  Mills,  near  Bath,  for 
improvements  in  the  manufacture  of  manure,  or 
composition  to  be  used  on  land  as  manure.  Sealed, 
October  27. 

Alfred  Jeffrey,  late  of  Prospect-place,  New  Hamp- 
ton, in  the  county  of  Middlesex,  and  now  of  Lloyd* 
street,  Pentonville,  in  the  same  county,  for  a  new 
method  of  defending  the  sheathing  of  ships,  and 
protecting  their  sides  and  bottoms.  Sealed,  Octo- 
ber 27. 

William  Neilson,  builder,  residing  in  Glasgow; 
and  David  Lyon,  residing  in  Tradeston,  of  Glasgow, 
both  in  the  county  of  Lanark,  and  Peter  M'Onie, 
engineer,  residing  in  Kiniitg-  place,  Glasgow,  in 
the  county  of  Renfrew,  all  in  Scotland,  for  a 
mode,  or  modes  of,  or  an  improvement,  or  im- 
provements in  cutting,  dressing,  preparing,  and 
polishing  stones,  marble,  and  other  substances, 
and  also  in  forming  flat,  or  rounded  mouldings,  and 
other  figures  thereon.   Sealed,  October  29. 

James  Whitelaw,  of  Glasgow,  in  the  county  of 
Lanark,  and  James  Stirrat,  of  Paisley,  in  the  coun- 
ty of  Renfrew,  manufacturer,  for  improvements  in 
rotary  machines,  to  be  worked  by  water.  Sealed, 
November  9. 

Martin  John  Roberts,  of  Brynycaeran,  in  the 
county  of  Cacrmarthcn.  gentleman,  and  William 
Brown,  of  the  city  of  Glasgow,  merchant,  for  im- 
provements in  the  process  of  dyeing  various  mat- 
ters, whelhcr  the  raw  material  of  wool,  silk,  flax, 
hemp,  cotton,  or  other  similar  fibrous  substances, 
or  the  same  substances  in  auv  stage  of  manufac- 
ture ;  and  in  the  preparation  of  figments,  or  paint- 
ers* colours.    Scaled,  November  10. 

John  Annes,  of  Plymouth,  in  the  county  of 
Devon,  painter,  for  a  new  and  improved  method  of 
making  paint  from  materials  not  before  used  for 
that  purpose.   Sealed,  November  12. 

William  Palmer,  of  Sutton-street,  Clerkenwell, 
in  the  county  of  Middlesex,  mnnufacturcr,  for  ira« 

Srovements  in  the  manufacture  of  candles.  Sealed, 
'ovember  17. 

George  Bent  Ollivant,  and  Adam  Howard,  of 
Manahester,  millwrights,  for  certain  improvements 
in  cylindrical  printing  machinery  for  printing  cali- 
coes and  other  fabrics,  and  the  apparatus  connected 
therewith,  which  is  also  applicable  to  other  useful 
purposes.   Sealed,  November  17. 

John  Leward,  of  Wolverhampton,  in  the  county 
of  Stafford,  esquire,  for  improvements  in  the  con- 
struction of  piano-fortes.   Sealed,  November  22. 


LIST  OF  IRISH  PATENTS  GRANTRD  IN 
OCTOBER,  1841. 

L.  Lachcnal,  for  improvements  in  machinery  for 
cutting  cork. 

Thomas  W.  Berger,  for  improvements  in  the 
manufacture  of  starch. 


T.  Young,  for  improvements  in  lamps. 

P.  Hundrycke,  for  certain  improvements  in  the 
construction  and  arrangement  of  fire  placet  and 
furnaces  applicable  to  various  useful  purposes. 


NOTES  AND  NOTICES. 

The  wreck  of  the  "  Telem  aque."— The  Havre  Jo  urn  a  I 
of  the  19th,  states  that,  on  the  evening  of  the  17th, 
an  English  brig,  descending  the  Seine  from  Ville- 
quier,  was  driven  by  the  force  of  the  current,  and 
of  the  storm  then  raging,  past  Qulllebceuf,  where 
the  pilot  in  vain  attempted  to  anchor,  and  would 
have  been  inevitably  lost,  with  all  hands,  had  she 
not  run  foul  of  the  works  carrying  on  for  the  salvage 
of  the  well-known  wreck  of  the  44  Telemaque,"  which 
was  lost  on  the  3rd  of  January,  1790,  opposite  the 
Phare  of  Qulllebceuf,  in  the  most  dangerous  part  of 
the  whole  river.  The  vessel  was  by  this  means 
saved,  with  very  little  injury ;  but  the  shock  so  far 
damaged  the  works,  which  were  within  four  days 
of  completion,  that  it  would  require  at  least  a  fort- 
night to  reinstate  them  in  their  former  position.  Un- 
der these  circumstances,  the  parties  w  ho  are  occupied 
in  the  salvage  have  decided  to  suspend  their  final 
operations  until  next  season.  The  works  have  been 
carried  on  for  the  last  two  months  in  the  midst  of 
the  most  stormy  autumn  known  for  many  years  In 
the  Valley  of  the  Seine,  with  enterprise  and  vigour 
worthy  of  our  countrymen,  and,  hitherto,  without 
any  accident,  and  with  ample  success  -,  but  the  ice 
that,  in  a  very  short  time,  may  be  expected  to  de- 
scend the  river,  and  the  storms  that  almost  daily 
accompany  the  rise  of  the  tide,  render  the  prosecu- 
tion of  the  enterprise  during  the  winter,  not  only, 
as  has  been  the  case  hitherto,  difficult  and  dan- 
gerous, but  absolutely  impracticable.  The  •'Tele- 
maque'' contains  a  very  large  amount  of  treasure, 
with  which  many  Emigrh  of  distinction  were  endea- 
vouring to  leave  France  at  the  commencement  Of 
the  Revolution. — Patriot. 

A  Lengthy  Project. — Mr.  Burden,  the  American, 
whose  twin  cylinder  steam-boat  excited,  some  years 
ago,  so  much  attention,  is  again  intent  on  "  astonish- 
ing the  natives."  He  now  proposes  to  construct  a 
steam-boat  750  feet  long,  for  the  navigation  of  the 
Hudson,  divided  into  three  sections,  with  an  engine 
In  each,  similar  to  a  train  of  railroad  cars,  or  locomo- 
tives. Each  of  the  present  boats,  he  says,  has  to  dig 
or  excavate  a  passage  in  the  water  equal  to  the  crown 
section  of  the  boat.  Mr.  Burden  argues  that  as  in 
his  long  boat  only  one  canal  would  have  to  be  ex- 
cavated, the  entire  power  of  two  engines  might  be 
saved,  and  applied  to  increase  the  speed  of  the  first 
boat  or  section,  for,  in  converting  three  boats  of  250 
feet  each  into  one  boat  of  750  feet,  the  said  boat 
can  be  so  formed  as  to  pass  through  the  water  at 
high  velocities  at  much  less  resistance  than  one  of 
250  feet.  He  thinks  (mats  may  be  constructed  so 
as  to  answer  every  purpose  of  river  navigation,  and, 
by  lengthening  the  train,  increase  the  speed  ad  in- 
finitum. 

A  Revolution  in  Agriculture. — There  has  been 
much  said  in  the  journals  lately  of  a  process  by 
which  grain  is  produced  without  tilling,  manuring, 
or  harrowing,  and  in  the  poorest  soil.  The  discov- 
ery, which,  as  yet,  must  be  looked  on  as  problemat- 
ical, consists  in  merely  covering  over  the  grain  with 
a  layer  of  straw,  by  which  simple  means  germina- 
tion Is  indured,  and  a  crop  obiained.  The  follow- 
ing are  the  results  of  experiments  which  have  been 
made  by  Messrs.  Chnrles  Paillard,  and  Bernard  de 
Brest :— 44  In  a  field  sown  with  rye,"  soy  they,  "  be- 
cause the  soil,  according  to  the  farmer,  was  too 
poor  for  wheat,  a  strip,  neither  ploughed  nor  dunged, 
of  about  100  feet  square  in  extent,  was  put  at  our 
disposal.  This  fallow  ground  wc  manured,  ami 
covered  with  straw  to  the  depth  of  about  an  Inch. 
Next,  in  a  garden,  the  soil  of  which  is  the  worst 
possible,  and  which  has  received  no  manure  for 
mativ  vears,  we  scattered  wheat,  covered  over  with 
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straw.  Finally,  to  establish  more  fully  the  fact  that 
the  ground  is  nothing  more  than  a  means  of  sup- 
port, we  placed  twenty  grains  on  squares  of  glass, 
and  these  also  we  covered  with  straw.  Germina- 
tion soon  manifested  itself,  and  under  the  finest 
appearances.  The  winter  was  very  severe.  The 
exposed  ground  of  the  garden  was  frozen  to  a 
crust  of  upwards  of  six  indies  in  thickness,  more 
than  once  during  the  season,  and  many  plants 
perished,  whilst,  beneath  the  straw,  the  same 
ground  remained  soft  and  light,  and  the  seed  conse- 
qently  uninjured.  In  the  spring  we  had  long 
drought* ;  and,  whilst  all  around  suffered  from 
them,  our  stalks,  rooted  in  a  moist  soil,  thanks  to 
the  straw,  grew  vigorously.  We  had  the  finest  pos- 
sible harvest.  Some  of  our  stalks  grew  to  6  feet 
in  height,  bearing  fifty,  sixty,  even  eighty-two 
grains,  large,  and  exciting  the  admiration  of  the 
curious,  who  came  to  look  at  them.  Above  all,  the 
wheat  on  glass  excited  their  astonishment;  amazed 
at  seeing  that,  without  the  smallest  foundation  of 
earth,  and  uuwatered,  the  ears  were  as  fine  and 
full  as  those  sprung  out  of  the  ground."-  Jo urnal 
des  Debate. 

Dry  Milk.—  Kirchoff,  a  Russian  chemist,  who 
discovered  the  process  of  converting  starch  into 
sugar,  has  made  several  experiments  on  milk,  by 
which  it  appears  that  that  fluid  may  be  preserved 
for  use  for  an  indefinite  time.  Fresh  milk  is  slowly 
evaporated  by  a  very  gentle  heat  till  it  is  reduced 
to  powder,  which  is  to  be  kept  perfectly  dry  in  a 
bottle  well  stopped,  for  use.  When  requiied,  it 
need  only  be  diluted  with  a  sufficient  quantity  of 
wster,  the  mixture  will  then  have  all  the  taste  and 
properties  of  new  milk.  This  powder  must  prove 
a  valuable  addition  to  a  sea  stock  of  provisions.— 
Standard  —  An  Irish  friend  of  ours,  on  hearing  of 
this  dry  milk,  observed,  that  he  saw  nothing  at  all 
surprising  in  it,  for  "  sure  there  were  dry  nurses,  as 
well  as  wet."\ 

Tower  Fire  Engine$. — In  consequence  of  the  in- 
efficiency of  the  six  engines  belonging  to  the  Tower, 
at  the  late  fire,  they  were  on  Tuesday  last  brought 
out  for  inspection  and  trial.  The  water  tanks 
were,  upon  this  occasion,  nearly  filled,  and  the  en- 
gines manned  by  a  fatigue  party  of  the  Scots  Fusi- 
leer  Guards,  uttder  the  personal  superintendance 
of  Mr.  Smart,  the  engineer.  The  engines  were 
found  to  be  very  inefficient,  principally  owing  to 
the  defective  state  of  the  suction  pipes ;  and  all  of 
them  were  pronounced  to  be  too  small  and  power- 
less to  meet  the  requirements  of  the  Tower  garri- 


Whltworth's  Mechanical  Street  Sweeper.  —  We 
have  this  week  witnessed,  in  Manchester,  the  very 
streets  swept  by  machinery.  The  machine  in 
question  is  in  the  form  of  a  cart,  drawn  by  one 
horse,  the  motion  of  which  impels  a  number  of  re- 
volving brushes,  which  take  up  tlte  dirt  into  the 
body  of  the  cart  itself,  as  the  receiver,  upon  the 
same  principle,  substituting  brushes  for  buckets,  as 
the  ordinary  dredging  machine  in  our  docks. — 
Liverpool  Paper. 

Mechanic*'  Institutions.— The  total  number  of 
Mechanics'  Institutions  at  the  present  time  in 
Great  Dritain  is  216.  The  number  of  members  is  how- 
ever.we  regret  to  say  .disproportionately  small,  being 
only  25,051,  or,  on  an  average,  about  11!)  each.  Itap- 
)>uars  further,  from  returns  obtained  by  the  Society 
for  the  Diffusion  of  Useful  Knowledge,  that  the  ma- 
jority of  persons  who  have  availed  themselves  of 
these  institutions  are  not  of  the  class  of  mechanics, 
being  made  up  in  the  proportion  of  at  least  six- 
tenths  of  master  tradesmen,  shopkeepers,  clerks, 
&e.  In  point  of  fact,  therefore,  most  of  these 
Mechanics'! ustitutions  are  so  in  name  only,  and  it 


would  be  wrong  to  consider  the  m  as  at  all  repre  - 
seuting  cither  the  desire  for  scientific  knowledge 
which  exists  amon?  the  working  classes  of  Great 
Britain,  or  the  extent  to  which  it  is  actually  culti- 
vated by  them.  That  they  have  failed  in  so  great 
a  degree  to  accomplish  the  object  they  had  in  view, 
is  owing,  we  apprehend,  chiefly  to  two  causes: 
firstly,  to  the  information  supplied  at  them  being 
but  too  generally  of  a  character  ill  adapted  to  the 
Intellectual  wants  of  the  workiug  classes ;  and, 
secondly,  to  the  working  classes  not  having  their 
natural  and  proper  share  in  the  management  of 
them.  To  insure  a  constant  supply  of  the  sort  of 
information  which  mechanics  are  most  in  n*ed  of, 
and  to  induee  the  general  body  of  mechanics  to 
take  to  these  institutions  as  their  own  peculiar 
fountains  of  knowledge,  they  should  have  been 
allowed,  like  other  people,  to  manage  their  omn,  aod 
had  they  been  so,  we  think  it  probable  they  would 
have  been  ten  times  more  successful. — Mechanics' 
Almanac. 

All-triumphant  Steam.— (From  a  Bristol  Corre- 
spondent.)—The  Great  Western  fired  her  signal  of 
arrival  in  Kings-road,  (ten  miles  from  this  city,  at 
the  mouth  or  the  river,)  at  half-past  ten  on  Monday 
night,  thirteen  days  only  from  New  York.   The  re- 
porter of  the  Times  went  on  board,  and  left  her 
again  with  the  despatches,  in  an  open  boat,  and  in 
a  gale  of  wind,  before  eleven.    He  reached  London 
by  the  mail  train,  at  half-past  five.  The  intelligence 
was  printed,  and  despatched  again  to  Bristol  by  one 
of  the  regular  trains,  and  a  copy  of  the  Times  was 
in  the  cabin  of  the  Great  Western,  in  the  road*teas» 
by  one  o'clock,  p.m.   These  are  the  wonden  *f 
steam  navigation,  steam  travelling,  and  itessj 
printing. 

The  British  Queen  and  President.—-  It  appean 
from  a  statement  which  has  been  published  of  the 
affairs  of  the  British  American  Steam  Navigatioa 
Company,  by  whom  these  unfortunate  vessels  were 
built,  that  the  average  receipts  for  nine  voyages 
made  by  the  British  Queen  were  9,11 1/.  4j.  8rf.,  and 
the  average  expenses,  7,854/.  11*.  td.;  while  the 
average  receipts  for  three  voyages  made  by  the  Pre- 
sident were  8,4441.  15*.  fid.,  and  the  average  ex- 
penses, 7,294/.  7s.  lod.  In  both  caaes,  therefore, 
there  was  a  profit,  though  not  great,  earned,  ana" 
that  under  circumstances  by  no  means  favourable 
to  success. 

Mr.  Brunei.— The  Mechanics'  Almanac,  whose 
able  exposure  of  the  absurd  doctrine  propound- 
ed by  this  gentleman  before  a  Committee  of  the 
House  of  Commous,  "that  educated  and  think- 
ing mechanics  make  the  worst  engine-drivers,"  we 
lately  noticed,  thus  smartly  hits  off  the  characteref 
the  engineer  of  the  Great  Western.  "His  strain  of 
argument  on  the  subject  before  us  coincides  remark- 
ably with  nearly  all  else  that  he  haa  done  to  sbow, 
that  his  is  not  the  mind  which  founds  large  designs 
on  calm,  extensive,  and  philosophic  application  of 
ascertained  principles ;  his  mode  of  proceeding  it 
rather  the  venturous  and  resolute  prosecution  of 
many  and  bold  expedients.  Accordingly,  he  splen- 
didly succeeds,  or  unblushingly  fails.  To  those 
who  love  the  dashing  chance,  we  cannot  recom- 
mend a  leader  more  likely  to  win  brilliant  prises 
for  them  ;  but  they  must  be  content  if  he  draws  for 
them  a  blank.  His  undoubted  talent  and  untiring 
perseverance  will  always  place  him  high  amongst 
his  compeers;  we  only  regret  that  they  are  not  as- 
sociated with  sounder  philosophy  and  more  careful 
thought.  Perhaps,  however,  we  are  wishing  for 
too  much.  No  man  can  be  every  thing;  and  it 
may  be  that  Providence,  who  uses  each  for  the  good 
of  all,  uses  Mr.  Brunei  for  the  accomplishment  of 
purposes  which  wiser  men  would  not  dart  attempt." 
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In  our  last  number  we  noticed  in  de- 
tail the  difficulties  which  are  opposed 
to  locomotive  progression  on  lines  of 
road  which  deviate  from  a  perfect  level, 
and  described  the  improvements  re- 
cently patented  by  Mr.  Taylor,  with  a 
view  to  obviate  (within  certain  limits) 
these  difficulties. 

We  this  week  lay  before  our  readers 
another  contrivance  for  the  same  ob- 
ject, which,  by  a  singular  coincidence, 
was  patented  on  the  same  day  by  Mr. 
Joseph  Gibbs,  C.  E.  The  manner  in 
which  this  gentleman  proposes  to  ac- 
complish the  end  in  view  will  be  ex- 
plained by  the  following  extract  from 
his  specification. 

Fig.  1  (in  our  front  page)  is  a  side 
elevation  of  a  railway  carriage,  and 
fig.  2,  a  longitudinal  section  of  the 
same.  Fig.  3  is  a  transverse  section  ; 
and  fig.  4  is  a  plan  showing  part  of  the 
railway,  friction  wheels,  and  endless 
band  or  rope,  constituting  these  im- 
provements. 

A  A  and  BB  are  longitudinal  and 
transverse  sleepers,  framed  flush,  and 
held  together  by  iron  ties  or  rods. 
Upon  the  sleepers  A  A  the  rails  CC 
are  laid,  and  fixed  in  any  approved 
manner.  To  some  of  the  sleepers  B  B, 
at  convenient  distances  apart,  are  at- 
tached other  sleepers  D  D,  upon  which 
are  fixed  the  bearings  of  friction- wheels 
E  E.  On  some  of  the  sleepers  B  B  are 
also  fixed  levers  P  P,  which  are  acted 
upon  by  springs,  and  carry  friction- 
rollers,  which  are  intended  to  carry  an 
endless  band  or  rope  F  F,  and  keep  it 
in  the  centre  of  the  line.  G  G  is  a 
beam  or  bar,  (called  a  compressing 
bar,)  of  wood  or  other  material,  which 
is  suspended  from,  and  kept  parallel 
with  another  bar,  H  H,  by  rods  or  bars 
1 1.  Between  the  said  beams  or  bars 
are  fixed  any  convenient  number  of 
curved  springs  J  J,  which  are  intended 
to  press  the  bar  G  G  against  the  band 
or  rone,  to  obtain  the  necessary  amount 
of  adhesion ;  K  K  is  a  frame  at  each 
end  of  the  carriage,  upon  which  are 
placed  the  springs  and  the  wheels  of 
the  carriage.  The  w  heels  are  in  pairs, 
on  each  side  of  the  carriage,  and  as 
near  to  each  other  as  is  convenient ;  a 
double  pair  being  upon  each  of  the 
frames,  as  shown  in  figures  1  and  2. 
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Fig.  3. 


Attached  to  this  frame  is  another  of 
iron,  or  other  suitable  material,  which 
supports  in  its  centre  the  beam  or  bar 
G  G,  as  shown  in  figures  2  and  3.  This 
frame  has  also  in  its  centre  a  vertical 
shaft  or  axle,  N  N,  passing  through  the 
lower  frame  of  the  carriage ;  and  upon 
the  upper  surface  of  the  frame  K  K  are 
small  friction-rollers  upon  which  the 
carriage  rests ;  L  L  is  the  lower  frame- 
work of  the  carriage ;  M  M  is  a  con- 
trivance for  raising  or  depressing  the 
bar  G  G,  as  occasion  may  require. 

The  endless  band  F  F  passes  round 
drums,  at  proper  distances  apart,  to 
which  motion  being  communicated 
from  a  stationary  steam-engine,  air- 
engine,  or  other  prime  mover,  the 
band  is  caused  to  advance  slowly  be- 
tween the  friction-wheels  and  the'com- 
prcssing  bar,  the  adhesion  produced 
thereby  communicating  a  continuous 
motion  to  the  band,  by  which  the  bar 
H  H,  and  the  carriage  attached  thereto, 
is  moved  forward,  when  it  is  required 
to  check  the  speed  of  the  carriage  or 
carriages,  the  compressing  bar  is  raised 
clear  from  the  surface  of  the  band  or 
rope. 


ON   THE   PROTECTION    OP  PUBLIC 
BUILDINGS  FROM  FIRE. 

Sir,— The  destruction  by  fire,  of  one 
public  building  after  another,  may  here- 
after, possibly  lead  to  some  share  of 
attention  being  paid  to  remedial  mea- 
sures, the  total  absence  of  which,  in 
several  recent  cases,  has  been  strikingly 
and  fatally  shown. 

In  many  of  our  public  edifices  no  pro- 
vision against  fire  is  attempted,  either 


as  regards  prevention  or  cure;  while 
others,  wherein  a  semblance  of  protec- 
tion is  affected,  are  in  reality  as  desti- 
tute as  the  former. 

To  accomplish  any  real  good  in  this 
way,  three  things  are  essential,  viz. : 
An  abundant,  and  readily  available  sup- 
ply of  water — engines  of  a  proper  size, 
in  good  working  order,  and  in  perfect 
readiness  for  use — and,  a  skilful  and 
experienced  person  to  make  a  judicious 
application  thereof. 

In  very  few  establishments,  are  these 
essentials  to  be  found  combined ;  at  the 
Houses  of  Parliament  they  were  not : 
nor  at  the  Royal  Exchange ;  and  al- 
though the  Bank  of  England  could 
boast  the  two  former,  yet  this  edifice 
had  nearly  fallen  a  victim  to  the  flames 
a  few  years  since,*  for  want  of  the  last. 
At  the  recent  conflagration  at  the  Tower, 
the  water  was  neither  "  abundant"  nor 
"  readily  available" — the  engines  were 
neither  of  a  proper  size,  nor  in  good  work- 
ing order — and  the  party  upon  whom  it 
devolved  to  make  a  judicious  applica- 
tion of  them,  being  the  only  person  ac- 
quainted with,  and  responsible  for  the 
supply  of  water,  it  was  utterly  impos- 
sible for  him  to  be  at  the  water-works, 
at  the  tanks,  at  the  main  pipes,  and 
superintending  the  working  of  six  fire- 
engines  in  different  places,  at  one  and 
the  same  time. 

The  thorough  inadequacy  of  the 
water  supply  was  clearly  established 
before  the  Committee  of  Enquiry,  who 
state  in  their  report,  "  that  had  the 
engines  been  dependent  on  the  tanks 
alone  for  water,  every  building  within 
the  Tower  defences  would  in  all  pro- 
bability have  been  destroyed.  And  the 
Committee  are  of  opinion,  that  the  ar- 
rangements in  case  of  fire  are  imper- 
fect." 

A  writer  in  the  Times,  of  Nov.  29, 
says,  "  I  saw  several  of  the  Tower  en- 
gines working  with  four  lengths  of 
suction,  and  I  know  that  the  engines  in 
the  Tower  were  thoroughly  repaired  a 
short  time  previous  to  the  fire  taking 
place."  This,  however,  is  altogether 
a  mistake ;  none  of  the  Tower  engines 
worked  through  more  than  two  lengths 
of  suction,which  is  all  they  are  provided 
with,  and  those  were  not  in  a  condition 
to  be  capable  of  such  an  achievement. 


•  Vide  Mcch.  Mag.f  vol.  xxvl.  l».  472. 
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The  narrative  of  an  eye- witness,  in 
the  Times,  November  3,  contains  the 
following  particulars  : — "  It  must  be  a 
source  or  great  regret,  that  a  building 
of  such  extent,  and  rilled  with  articles 
of  such  extreme  importance  to  the 
country,  should  have  been  permitted  to 
labour  under  such  a  lamentable  defi- 
ciency of  water.  It  must  be  a  matter  of 
surprise,  also,  to  know,  that  the  engines 
and  apparatus  for  extinguishing  fire 
in  the  Tower  were  in  a  most  wretched 
condition.  Having  been  requested  to 
set  one  of  the  Tower  engines  to  work,  I 
proceeded  to  do  so,  and  had  the  choice 
of  four  or  five  engines,  and  six  or  seven 
suction-pipes,  not  one  of  which  would 
fit  any  one  of  the  engines  !  After  much 
rummaging,  a  suction-pipe  was  found 
to  correspond  with  one  of  the  engines  ; 
but,  alas !  a  short  pole  had  been  jammed 
into  it,  and  rendered  it  useless." 

Mr.  Smart,  (the  engine-keeper,)  in 
his  examination  before  the  committee, 
stated,  that  11  the  engine  was  got  to 
work  the  moment  it  could  be  got  up, 
but  the  power  of  the  engine  was  not 
sufficient  to  throw  the  water  over  the 
grand  store-house,  where  the  fire  was 
then  raging,  although  it  was  one  of  our 
largest  engines."  The  present  ineffi- 
cient state  of  the  Tower  engines  was, 
however,  fully  proved  on  Tuesday  last, 
(the  7th  instant,)  when  they  were  tried 
under  Mr.  Smart's  superintendence. 
These  engines  appear  also  to  have 
been  wholly  destitute  of  such  imple- 
ments as  are  usually  considered  essen- 
tial to  the  equipment  of  a  fire-engine ; 
for  it  was  proved  in  evidence  before  the 
committee,  "that  there  was  great  dif- 
ficulty in  opening  the  fire-cocks  and 
tanks,  for  want  of  the  proper  means, 
and  that  this  was  at  last  accomplished 
with  a  strong  poker,  which  was  bent  in 
consequence!" 

It  is  probable  that  the  inefficiency  of 
the  engines,  and  the  spread  of  fire  in 
the  Tower,  is  in  a  great  measure  attri- 
butable to  the  false  notions  of  economy 
too  frequently  practised  in  these  mat- 
ters. The  engines,  which  were  said  to 
have  been  "  thoroughly  repaired" — or, 
as  more  accurately  described  by  some  of 
the  witnesses,  to  have  beeu  "painted," 
about  two  months  previous  to  the  fire — 
were,  I  suppose,  "put  in  order"  per 
contract.  It  so  happened  that  I  saw  a 
statement,  which  was  at  that  time  pre- 


pared  by  a  first-rate  tradesman,  of  the 
repairs  necessary  to  be  done ;  in  which 
the  several  defects  were  minutely  de- 
tailed, and  an  estimate  of  the  expense 
of  putting  them  in  a  state  of  efficiency 
furnished.  This  estimate  was,  I  dare 
say,  as  low  as  the  work  could  be  done 
for,  without  incurring  a  loss ;  but  I  sup- 
pose somebody  put  in  a  "  lower  tender," 
and  got  the  job,  still  taking  care  to 
make  it  "pay.*' 

Of  all  things  in  the  world,  repairs  are 
the  most  difficult  to  execute  (honestly) 
under  contract  ;  and  fire-engines,  above 
all  other  machines,  the  worst  to  be  sub- 
jected to  such  an  operation.  In  every 
such  case,  the  repairs  are  sure  to  be 
done  "as  well  as  possible"— /or  the 
money! 

"  Any  thing  well  done,"  says  the  old 
proverb,  "  is  twice  done  ;"  and  it  is 
wretchedly  bad  policy.whena  consider- 
able outlay  has  been  already  incurred 
in  providing  engines,  &c,  to  withhold 
the  "trifle  more"  that  would  make 
them  serviceable;  and  yet  this  is  the 
common  course  of  proceeding,  in  nine- 
tenths  of  public  and  private  establish- 
ments. 

Of  public  buildings,  nearly  all  our 
churches,  St.  Paul's  Cathedral,  West- 
minster Abbey,  the  Palaces,  the  Man- 
sion-house, the  National  Gallery,  with 
many  others,  might  be  enumerated  as 
being  wholly  destitute  of  protection 
against  fire ;  while  in  many  others,  the 
provisions  made  are  so  imperfect,  as  in 
reality  to  be  next  to  useless. 

Among  private  buildings,  we  see 
warehouses,  manufactories,  club-houses, 
hospitals,  theatres,  chapels,  halls,  and 
dwellings  of  the  largest  class,  wholly 
unprotected. 

We  must  be,  as  Leigh  Hunt  once 
called  us,  a  nation  of  "  salamanders," 
or  we  should  look  to  these  things. 

It  will  be  well  if  the  losses  already 
sustained  should  lead  to  the  more  ge- 
neral adoption  of  preventive  measures, 
for  prevention  is  better  than  cure ;  and 
although  it  is  desirable  and  necessary 
to  provide  ample  and  efficient  means  of 
extinguishing  fires,  which  will  occur,  it 
will  be  more  prudent,  and  far  more  suc- 
cessful, to  adopt  such  precautions  in 
building  as  are  known  to  prevent  the 
spread  of  fire. 

Science  has  laid  her  richest  stores  at 
our  feet,  if  we  would  but  use  them,  and 
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our  dwellings  may  now  be  constructed, 
or  rendered,  nearly  fire-proof,  at  a  very 
trifling  expense.  Should  the  insurance 
companies  see  fit  to  discontinue  their 
present  small,  but  highly  efficient  fire 
establishment,  (and  there  is  nothing  to 
compel  its  continuance,)  we  should  then 
rival  our  trans-atlantic  friends  in  the 
magnitude  of  our  conflagrations ;  whole 
streets,  and  squares,  and  houses  by  the 
thousand,  falling  victims  to  the  unop- 
posed and  uncontrollable  fury  of  the 
elemental  destroyer. 

Yours  respectfully, 

W.  Baddeley. 

London,  December  9, 1841. 

TUB  CAP   OR   DBFLRCTOR    LAMP,  COM- 
MONLY CALLED  THE  SOLAR  LAMP. 

Sir, — The  readiness  with  which  you 
notice  whatever  may  be  useful  to  the 
community,  induces  me  to  ask  your  per- 
mission to  poiut  out  to  your  numerous 
readers,  a  matter  which  cannot  fail  to  be 
interesting  to  most  of  them;  indeed,  which 
concerns  the  public.  This  matter  is,  the 
expiration  of  the  Lamp  Patent  of  Upton 
and  Roberts,  which  took  place  last  week. 
As  this  circumstance  throws  every  part 
of  the  patent  open  to  the  public,  it  is  but 
right  the  public  should  have  what  they 
are  entitled  to  free  of  the  charge,  or  impost 
of  any  one.  1  refer  in  particular  to  one 
of  Upton  and  Roberts's  contrivances, 
which  is  now  in  general  use,  but  not, 
however,  as  their  invention  :  1  mean  the 
cap, cone,  or  dome  deflector,  or,  as  it  is  now 
called,  the  solar  lamp.  This  instrument, 
by  whatev<  r  name  it  may  be  known,  makes 
a  prominent  feature  in  Upton  and  Ro- 
berts's patent.  They  state  in  describing 
one  of  their  lamps,  that  they  pass  the  air  to 
the  flame  under  an  inverted  dish,  which  has 
an  air  aperture  in  its  centre.  This  dish  or 
deflector  is  placed  over  the  mouth  of  the 
burner,  and  rises  little  more  than  half  an 
inch  above  it,  and  carries  the  air  admitted 
below  its  rim, into  closer  contact  with  the 
flame,  than  could  be  done,  without  risk  of 
breakage,  by  a  glass  chimney.  The  flame 
and  the  air  by  this  means  are  brought 
into  contact,  and  pass  together  through 
the  aperture  referred  to.  Common  oil  is 
thus  made  to  produce  a  flame  of  peculiar 
strength  and  brilliancy.  This  compre- 
hends the  whole  contrivance  of  cap  or 
deflector  lamps,  and  consequently  leaves 
the  application  of  such  an  instrument, 
by  whatever  name  known,  open  to  the  free 


use  of  the  public.  That  no  doubt  may  re- 
main as  to  the  accuracy  of  the  information 
I  am  now  giving,  1  beg  to  refer  those  whom 
it  may  concern,  to  a  cap  or  deflector  lamp 
of  Upton  and  Roberts's,  which  may  be 
seen  at  the  Adelaide  Gallery,  where  it 
has  been  since  the  year  183G.  It  was 
made  about  six  years  back  by  Timothy 
Smith  and  Sons,  of  Birmingham,  who 
made  some  hundreds  of  them  about  that 
time,  under  Upton  and  Roberts's  Patent  for 
the  use  of  the  Staffordshire  Collieries, 
These  gentlemen  can  therefore,  and  no 
doubt  will,  readily  give  any  information 
that  the  public  may  require  on  the  sub- 
ject.   I  remain,  Sir,, 

Your  obedient  Servant, 

A  Constant  Reader. 

London,  Nov.  29,  18-11. 

P.  S.  It  is  to  be  understood  that  I  do 
not  claim  for  Upton  and  Roberts  the 
originality  of  the  invention.  My  sole 
object  is  to  give  the  public  the  free  use 
of  it.  This  their  expired  patent  does, 
which  therefore  renders  reference  to  pre- 
vious inventions  or  patents  unnecessary. 

MB.  CROSS'S  GALVANIC  EXPERIMENTS. 

Sir, — I  should  be  glad  to  learn  what 
is  the  construction  of  the  Water  Galvanic 
Battery,  with  which  Mr.  Cross  has  suc- 
ceeded in  forming  metallic  and  other 
crystals  ?  When  he  gave  an  account  of 
his  discoveries  to  the  British  Association, 
here,  he  merely  said,  that  they  were  com- 
posed of  copper  and  zinc  cylinders,  well 
insulated.  Had  he  been  more  explicit, 
he  would,  I  have  no  doubt,  had  many 
fellow  labourers  in  this  interesting  pur- 
suit, which  he  has  himself  struck  out, 
and  which  promises  so  much.  Should 
he  see  this,  he  will,  perhaps,  be  induced 
to  give  a  more  particular  description  of 
his  Battery,  as  well  as  the  size  of  his 
cylinders,  and  how  his  more  perfect  in- 
sulation is  effected ;  or  perhaps  some  of 
your  scientific  correspondents  will  have 
the  kindness  to  give  the  required  inform- 
ation.   I  am,  Sir, 

Your  sincere  well-wisher, 

Qujero. 

Bristol,  Nov.  29,  1841. 

THE  CRANK. 

"What  I  have  to  communicate  on  this 
subject  was  originally  deduced  from  experi- 
ments made  on  working  models,  which  I 
look  upon  as  the  best  means  of  obtaining  the 
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outlines  of  mechanical  science."— Phil.  Trans, 
tot.  1L.  1759. 

Sir, — The  above  words  are  taken  from 
a  very  valuable  |>aper,  containing  experi- 
ments on  wind  and  water  mills,  written 
by  the  illustrious  Smeaton,  nearly  a  cen- 
tury back,  and  read  before  the  Royal 
Society.  If  the  engineers  of  the  present 
day  could  only  be  induced  to  rely  like 
Smeaton,  more  on  their  own  practical 
researches,  than  on  mathematical  for- 
mulas, based  in  most  cases  on  most  im- 
perfect theoretical  data,  the  science  of 
mechanics  would  no  doubt  be  much  bene- 
fitted, and  we  should  not  at  the  present 
day  have  such  a  question  as  the  one  at 
present  under  discussion  left  in  so  un- 
satisfactory a  state. 

In  my  last  communication  to  your 
passes,  I  inadvertently  committed  an  error, 
which  I  am  most  anxious  to  rectify,  as 
it  is  a  matter  of  some  consequence  with 
reference  to  the  amount  of  a  certain 
effect,  though  it  does  not  touch  the  prin- 
ciple I  was  contending  for  in  that  paper. 
I  stated,  that  when  the  weight  of  37  lbs. 
was  put  in  motion,  by  means  of  the  shift- 
ing leverage,  the  power  made  use  of  and 
expended  was  represented  by  the  number 
200  as  before.    Now,  this  is  incorrect, 
for  the  power  made  use  of  was  certainly 
the  same ;  namely,  50  lbs. ;  but  as  it 
moved  over  a  space  of  only  £  or  2*7 
inches,  nearly,  to  make  the  37  lbs.  move 
over  the  space  of  4  inches,  the  power 
actually  expended  was  2*7  x  50  =  135 
only.    However,  this,  as  I  have  said, 
does  not  affect  my  argument,  for  to  make 
the  weight  of  37  lbs.  be  carried  over  a 
space  of  6  inches,  which  it  would  be  ne- 
cessary to  do  if  no  power  were  lost,  I 
must  add  something  additional  in  the 
scale  to  the  weight  of  50  lbs.,  and  for  the 
purpose  of  my  argument,  it  is  the  same 
thing  whether  that  additional  weight  be 
only  one  ounce  or  100  lbs.    My  argu- 
ment is  equally  good  in  either  case.  I 
cannot  conveniently  at  present  repeat 
these  experiments,  but  I  will  assume  for 
argument's  sake,  that  5  lbs.  additional 
weight  would  be  sufficient.     Then  we 
have  55  x  4  incites  ~  220;  when,  if 
there  was  no  power  lost  by  the  shifting 
leverage,  the  number  representing  the 
power  expended  would  be  only  200,  and 
power  equivalent  to  20  would  be  lost  or 
ineffectual. 

Your  correspondent  "  R.  W.  T."  is 
mistaken,  when  he  thinks  the  cross  bar, 


placed  on  the  table,  in  these  experiments, 
represents  the  motion  of  a  crank  only 
when  it  comes  up  to,  and  turns  on  the 
stop;  for,  when  ihe  bar  is  moving  two 
inches  up  to  the  stop,  it  represents  the 
power  of  the  crank,  when  that  power,  or 
rather  the  leverage,  is  the  greatest,  namely, 
when  the  crank  is  at  right  angles  with  the 
connecting  rod,  and  when  it  arrives  at 
the  stop  it  represents  the  crank  at  an 
angle  of  thirty  degrees  from  the  dead 
point, — being  the  angle  we  were  investi- 
gating; overlooking  all  the  intermediate 
angles  to  facilitate  the  calculations.  I 
think  this  explanation  will  be  found  ne- 
cessary.  To  recapitulate  what  has  been 
done,  I  have  demonstrated  by  these  ex- 
periments, that  when  the  work  required 
to  be  done  by  the  engine,  or,  I  should 
rather  say,  the  resistance  given  by  that 
work  to  motion,  does  not  vary  in  inten- 
sity in  the  same  proportion  that  the  shift- 
ing leverage  of  the  crank  varies ;  then, 
in  that  case,  there  is  an  actual  loss  of 
power  shown  under  the  following  four 
heads,  for,  when  the  work  required  to  be 
done  varied  in  the  proportion  of  the 
variation  of  the  leverage,  as  in  the  first 
experiment,  where  the  weights  of  58  and 
28  lbs.  were  moved,  there  was  no  loss  of 
efficiency  (I  use  this  term,  as  it  seems 
to  be  at  times  less  objectionable.) 

1.  There  is  a  loss  of  power  when  the 
work  to  be  done,  and  the  power  em- 
ployed, have  both  momentums  combined 
with  the  frictiou  attendant  on  the  work. 

2.  There  is  increased  loss  of  power 
when  the  work  to  be  done  alone  is  defi- 
cient of  momentum,  but  the  power  has  it. 

3.  There  is  additional  loss,  when  both 
the  work  required  to  be  done  and  the 
power  made  use  of,  are  deficient  of  mo- 
mentum. And, 

4.  As  a  consequence  of  the  second  and 
third  cases,  there  is  a  loss  similar  to  the 
second  case,  when  there  is  momentum  in 
the  work  to  be  done,  but  none  in  the 
power  made  use  of. 

How  then,  let  me  ask,  can  mathema- 
tical formulae  be  defended  which  do  not  em- 
brace such  elementary  matters  as  these? 
And  in  what  better  manner  thau  that  point- 
ed out  by  Smeaton,  can  an  enquiry  of  such 
a  complicated  nature  be  investigated, 
namely,  by  experiment,  and  not  such  li- 
mited experiments  as  Mr.  Give,  or  as 
"  R  W.  T."  suggests,  but  such  as  will 
magnify  and  bring  to  view  the  minute  ac- 
tion which  takes  place  at  particular  angles 
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of  the  crank,  and  which  varies  bo  necessa- 
rily both  the  nature  of  the  work  and  of 
the  power  made  use  of?  Although  the 
experiments  I  made  were  not  devised  for 
the  purpose  of  ascertaining  the  actual  loss 
of  power  consequent  on  the  making  use 
of  a  crank,  bat  for  the  purpose  of  proving 
beyond  a  doubt,  that  a  certain  loss  does 
actually  take  place,  the  demonstration  of 
that  fact  (if  my  reasoning  and  experi- 
ments can  be  depended  on,)  must  be 
allowed  to  be  of  primary  importance  in 
such  a  discussion. 

In  your  able  correspondent,  Mr.  Che- 
verton's  observations  on  this  subject, 
there  seems  to  me  to  be  a  little  inconsist- 
ency.   He  adduces  no  authority  of  any 
weight  but  that  of  the  mathematicians  in 
support  of  his  views,  and  yet  we  see  him 
at  trie  same  time  lashing  them  with  all  his 
might  for  their  incompetency  !    He  can- 
not for  a  moment  suppose  that  the  uni- 
versal adoption  of  the  crank  is  an  argu- 
ment of  any  weight:  he  contends  that 
for  the  purpose  of  a  fair  comparison  of 
the  crank  and  lifting  engine,  both  engines 
should  have  a  uniform  motion,  and  for 
that  purpose  that  the  crank  engine  should 
be  so  contrived  that  the  piston  rod  should 
move  as  slowly  as  thatof  the  lifting  engine; 
while  his  own  party  at  the  same  time 
contend  that  there  is  more  steam  con- 
sumed by  the  latter  engine,  or,  which  is 
of  course  the  same  thing,  that  the  piston 
rod  moves  quicker  than  the  former.  Such 
is  the  manner  they  blow  hot  and  cold  at 
the  same  time.    It  is  evident  that  they 
mix  up  and  confound  two  things  in  them- 
selves perfectly  distinct,  namely,  the  un- 
equal motion  or  speed  of  the  piston  rod 
of  one  engine  in  equal  times,  in  each 
single  stroke,  with  the  comparative  num- 
ber of  strokes  or  evacuations  of  both 
engines  in  given  times;  and  because  there 
is  a  great  inequality  in  the  case  of  the 
crank  engine,  the  inequality  in  the  other 
case  must,  forsooth,  be  in  favour  of  their 
argument     Now,  although  the  slow 
motion  of  the  piston-rod  of  the  lifting 
engines  may  be  a  good  reason  for  some 
part  of  its  superiority,  it  is  a  very  bad  one 
to  prove  that  it  consumes  more  steam 
than  the  other  or  crank  engine. 

The  able  paper  in  your  last  number, 
from  the  pen  of  Mr.  Williams,  proves 
what  blunders  these  mathematicians  will 
make,  and  what  ridiculous  pretensions 
they  have,  to  make  formulae  without  suf- 
ficient data.  As  well  might  they  attempt 


to  give  a  formula  for  a  daguerreotype 
sketch,  or  for  an  electrotype  deposit,  as 
to  give  one  for  the  heating  power  of  a 
boiler  from  the  superficial  area  of  the 
fire-place,  or  (to  come  nearer  to  the  mat- 
ter in  hand,)  a  formula  for  the  action  of 
the  crank  as  exhibited  in  my  experiments. 
What  formula,  let  me  ask  them,  could  be 
given,  that  would  suit  the  experiment  of 
the  three  balls  described  by  Philo-Smea- 
ton,  in  your  Magazine  lately,  when  the 
plugs  were  unequally  penetrated  into  the 
centre  ball  by  means  of  equal  forces, — 
an  experiment  which  at  one  period  caused 
a  sensation  among  all  the  philosophers  of 
Europe  ?  The  principle,  on  which  those 
who  contend  that  no  loss  of  power  takes 
place  in  the  crank  take  their  stand,  is 
that  "where  no  steam  is  consumed,  no 
power  can  be  lost,"  but  want  of  judg- 
ment and  discrimination  in  applying  this 
principle  has  brought  them  into  their  pre- 
sent troubles. 

I  am,  sir, 

M. 


A  MATTER  OP  PACT  ANALYSIS  OP  "PRAC- 
TICE AND  PRACTICIANS,  VerSUS,  MA- 
THEMATICS AND  MATHEMATICIANS." 

Sir, — When  I  read  Mr.  Cheverton's 
paper,  in  your  956th  number,  I  found  it 
convenient  to  set  down  the  meaning  of 
each  paragraph,  as  regards  mathema- 
tics, as  concisely  as  I  could,  and  I  pre- 
sent you  with  the  result.  Each  of  my 
paragraphs  refers  to  the  one  of  Mr. 
Cheverton  corresponding  in  number. 
We  are  told 

1.  That  the  result  of  a  calculation 
will  not  be  correct  unless  all  the  influ- 
encing circumstances  of  the  case  are 
taken  into  consideration.  Many  peo- 
ple would  have  believed  this,  even  if 
Mr.  Cheverton  had  not  declared  it  true. 

2.  That  there  is  no  doubt  whatever, 
that  all  the  circumstances  of  all  cases 
come  "legitimately  within  the  province 
of  the  mathematics,"  but,  nevertheless 
that  if  even  we  knew  all  about  those 
circumstances,  we  should  find  it  "in- 
finitely impossible  "  to  make  them  the 
subject  of  calculation. 

3.  That,  although  mathematics  may 
enable  a  man  to  unravel  the  intricacies 
of  the  lunar  motions,  or  to  produce 
some  trifling  affair,  such  as  the  Meca- 
niqne  Celeste,  it  is  absurd  to  suppose 
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that  it  will  assist  him  in  comprehend- 
ing the  effect  of  nature's  laws  in  the 
working  of  a  steam  engine,  or  of  a 
street  grinder's  wheel. 

4.  That  mathematics  may  be  of  use 
toi  those  who  observe  with  sufficient 
accuracy,  to  enable  them  to  distinguish 
a  chest  of  drawers  from  a  stump  bed- 
stead. And  that  mathematical  science 
is  useless,  because  some  mathemati- 
cians make  blunders. 

5.  That  mathematics  may  be  of  some 
use  if  properly  applied ;  from  which  we 
may  fairly  infer  that  the  previous  ob- 
servations of  Mr.  Cheverton  are  just 
only  when  the  science  in  question  is 
improperly  applied.  This  is  much  as 
if  a  man  should  condemn  the  use  of 
razors,  because  monkeys  sometimes  cut 
their  .throats. 

6.  That  pure  mathematics  will  not 
enable  a  man  to  practise  as  a  surgeon ; 
nor  even  as  a  cow-leech. 

7.  This  paragraph  consists  of  nau- 
seous laudation  of  practical  men,  who 
are  put  on  a  level  with  philoso- 
phers. It  amounts  to  a  declaration  of 
its  being  more  certain  that  a  cooper 
can  make  a  tub,  than  that  a  mathema- 
tician can  calculate  the  strain  on  the 
hoops ;  and  the  writer  appears  to  infer 
that  therefore  the  cooper  is  superior  to 
the  mathematician. 

8.  Laudation  continued.  In  a  note 
appended,  mathematics  is  condemned, 
because  some  person  applies  its  lan- 
guage with  bad  taste.  This  6hows 
equal  candour  and  good  sense  on  the 
part  of  Mr.  Cheverton. 

9.  Mathematics  is  condemned,  be- 
cause Mr.  Pilbrow  is  said  not  to  make  a 
proper  use  of  it. 

10.  It  is  granted  that  mathematics 
can  render  a  certain  theory  more  per- 
fects "but  the  point  of  complaint  is 
that  any  miserable  abortion  is  allowed 
to  pass,  so  it  be  concealed  under  a  ma- 
thematical dress,"  or  in  other  words, 
virtue  ought  to  be  condemned,  because 
vice  sometimes  assumes  her  garb. 

11.  Laudation  repeated.  We  are  also 
enlightened  by  being  informed  that 
mathematics  is  not  particularly  useful, 
when  applied  to  purposes  which  it  is 
peculiarly  unfit  for. 

12.  In  this  we  are  gravely  told,  that 
steam  engines  are  more  likely  to  be 
improved  by  steam  engine  makers  than 
by  mathematicians. 


3  ,  »:mjst.H  .T."//  oT 


13.  This  paragraph  seems  intended 
to  lead  us  to  the  conclusion,  thai  be- 
cause "  arts  and  enterprises  flourish 
without  the  aid  of  mathematics,"  they 
nourish  better  without  that  aid  than 
they  could  do  with  it ;  if  not  so  intend- 
ed, the  statement  amounts  to  a  mere 
repetition  of  the  cooper  and  theittrb. 

The  concluding  paragraph  beginning 
"  I  cannot  think,"  &c,  informs  us  that 
all  Mr.  Cheverton  meant  to  say  of  ma- 
thematics, in  that  which  be  has  pre- 
viously written,  was  just  that  which 
nobody  would  think  of  disputing,  and 
therefore  that  which  need  not  have 
been  written  at  all.  s 

I  should  be  ashamed  of  the  age  in 
which  I  live,  if  I  believed  that  so  noble 
a  science  as  the  mathematics  needed 
any  defence ;  and  therefore  I  have  only 
endeavoured  to  expose  the  absurd- 
ity of  this  most  uncalled  for  attack 
upon  it. 

Yours,  &&, 

S.  Y.  (An  Engineer.) 

P.  S.  The  machine  invented  by  Pro- 
fessor Moseley,  and  which  Mr.  Chever- 
ton is  so  much  in  love  with,  is  an  inge- 
nious toy,  perhaps, but  certainly  nothing 
better;  for  it  is  impossible  to  know 
when  the  machine  is  in  motion,  whe- 
ther the  vertical  disc  is  driven  by  the 
outside  or  inside  edge,  or  whether  it 
slips  over  the  surface  with  which  it  is 
in  contact,  instead  of  moving  with  it, 
hence,  any  result  obtained  by  it  is  ut- 
terly useless. 

,     • '  ,  •  _  •  •>  j  •  J.  •  .I-ji*:*'. 

•  v  •  •    it  v»f:iita.">* 
'  :  ;  . :  •      <  •  •  r  •«•« »  l>  r.-'n  -ul 
BEDFORD'S  BRIGHTON  HOBS?  SJNOER*. 
(RcgUtered  pursuant  to  Art  of  Parliament.)  . 

This  ingenious  contrivance  has  been: 
designed  to  obviate  the  inconveniences 
attending  the  use  of  the  ordinary  singe- 
ing lamps,  and  it  appears  from  the  con* 
current  testimony  of  all  who  have  given 
it  a  trial,  to  answer  fully  the  in  tented  : 
purpose.  i  A, :» 

It  consists  of  a  hollow  cylindrical  L 
handle  A  B,  and  barrel  C,  which,  are  : 
filled  with naptha, which  flows  through 
a  passage  in  the  cock  D  to  the  burner  >l 
of  the  lamp  EE.  "13111 

F  F  is  a  toothed  comb  fixed  to  the 
levers  G  G,  by  a  .screw,  and  removable 
at  pleasure,  so  us  to  admit  of. a  plain  or 
a  toothed  comb  being  used  as  occasion 
may  require;  both  being  bupplied  with) 

oij:  ujoVi  :vfiii<tin  uut'tJ  draoo  wiT  .<! 
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the  instrument.  The  levers  G  G,  are 
attached  to  the  barrel  C  by  two  spindles, 
working  in  centres  at  each  end,  and  are 
furnished  with  a  set  screw  H,  for  hold- 
ing the  comb  at  any  suitable  distance 
from  the  lamp,  according  to  the  length 
of  hair  on  the  horse. 

The  wick  employed  in  this  lamp  is 
stout  flannel,  of  the  full  width  of  the 
burner,  inserted  double,  by  a  piece  of 
metal  supplied  for  that  purpose,  and  left 
projecting  about  half  an  inch  beyond  the 
edge  of  the  lamp,  and  cut  quite  straight. 
This  kind  of  wick  has  been  found  very 
durable,  and  by  increasing  or  diminish- 
ing the  quantity  of  its  projection,  the 
length  of  flame  can  be  regulated  accord- 
ing to  circumstances.  The  quantity  of 
miphtha  held  by  this  lamp  is  sufficient 
for  singeing  a  horse  all  over. 

Each  lamp  has  two  burners,  one  five 
inches,  the  other  two  inches  wide,  either 
of  which  can  be  screwed  on  to  the  cock 
I).   The  comb  being  distinct  from  the 


burner  of  the  lamp,  does  not  become 
heated, which  is  a  great  advantage,  and 
one  not  afforded  by  any  other  lamp. 
As  it  is  necessary  at  times  to  use  the 
lamp  without  the  comb,  it  is  only  re- 
quired to  loosen  the  set  screw  H,  when 
tne  comb  can  be  turned  back  upon 
the  handle  of  the  lamp  out  of  the  way  : 
the  lamp  is  filled  with  naphtha  by  re- 
moving the  screw  plug  A,  and  pouring 
it  into  the  barrel  B. 

These  lamps  are  simple  in  principle, 
durable  in  construction,  easy  of  appli- 
cation, and  effect  a  great  saving  of  time 
and  naphtha. 

In  convenience  to  the  operator,  and 
in  ease  and  comfort  to  the  animal  ope- 
rated upon,  they  have  been  pronounced 
by  competent  judges  to  be  greatly  su- 
perior to  anything  of  he  kind  hitherto 
produced. 


OK  THE  GENERATION  OP  SMOKE. 
BY  C.  W.  WILLIAMS,  ESQ. 
Sir, — Previously  to  continuing  my  ob- 
servations on  the  evaporative  Power  of 
Boilers,  I  have  to  request  your  permission 
to  lay  before  your  readers  the  following  cor- 
respondence, as  it  involves  some  considera- 
tions of  importance  to  the  subject,  and  as  it 
will  be  necessary  hereafter  to  refer  to  it. 

I  am  yours,  &c., 

C.  W.  Williams. 


Liverpool,  Dec.  11, 1841. 
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To  Professor  Brande. 

*  Liverpool,  Nor.  25,  1841. 
"  My  dear  Sir, — With  this  you  will  receive 
a  copy  of  a  printed  paper  on  the 4  Genera- 
tion of  Smoke,'  written  by  me  for  the  pur- 
pose of  explaining  the  grounds  on  which  I 
object,  chemically,  to  the  use  of  the  term, 
1  the  burning  or  combustion  of  smoke,'  as 
applied  by  patentees  to  their  respective 
plans  of  furnaces.  This  paper  was  intended 
not  only  as  a  justification  of  myself  as  rev 
gards  the  chemistry  of  combustion,  and  the 
objects  and  effects  of  my  own  furnace,  but 
as  a  reply  to  the  '  smoke-burning'  views 
of  others,  to  which  I  am.  necessarily,  on- 
posed. 

M  Wishing  to  have  your  views,  profes- 
sionally, on  the  chemical  pnrt  of  the  sub- 
ject, as  stated  by  me  in  this  paper,  I  have  to 
request  your  opinion  on  the  same. 
I  am,  very  truly,  yours, 

"  C.  W.  Williams. 
"  To  W.T.  Brande,  Esq.,  London." 
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On  the  Combustion  of  Coal  and  the  Prevention 
of  Smoke. 

A  consideration  of  the  nature  of  the 
products  into  which  the  combustible  consti- 
tuents of  coal  are  converted  in  passing 
through  the  furnace  and  flues  of  a  boiler, 
will  enable  us  to  correct  many  of  the  prac- 
tical errors  of  the  day,  and  ascertain  the 
amount  of  useful  effect  produced  aud  waste 
incurred.    Tbese  products  are : 

1st.  Steam— highly  rarefied,  invisible,  and 
incombustible. 

2nd.  Carbonic  acid—invisible  and  incom- 
bustible. 

3rd.  Carbonic  oxide— invisible,  bat  com- 
bustible. 

4th.  Smoke— visible,  partly  combustible, 
and  partly  incombustible. 

Of  these,  the  two  first  are  the  products  of 
perfect  combustion,  the  latter  two  of  imper- 
fect combustion. 

The  first — steam — is  formed  from  that 
portion  of  the  hydrogen  (one  of  the  consti- 
tuents of  coal  gas)  which  has  combined  che- 
mically with  its  equivalent  of  oxygen  from 
the  air— in  the  proportion  of  one  volume  of 
hydrogen  to  half  a  volume  of  oxygen  ;  or,  in 
weight,  as  1  is  to  8. 

"  The  second — carbonic  acid— is  formed 
from  that  portion  of  the  constituent,  carbon, 
which  has  chemically  combined  with  its 
equivalent  of  oxygen,  in  the  proportion  of 
16  of  oxygen  to  6  of  carbon  in  weight ;  or, 
in  bulk,  of  one  volume  of  the  latter  to  two 
of  the  former. 

The  third — carbonic  oxide — is  formed 
from  that  portion  of  the  carbonic  acid 
which,  being  first  formed  in  the  furnace, 
takes  up  an  additional  portion  of  carbon  in 
its  passage  through  the  ignited  fuel  on  the 
bars,  and  is  then  converted  from  the  acid 
into  the  oxide  of  carbon;  thus  changing 
its  nature  from  an  incombustible  to  a  com- 
bustible. This  additional  weight  of  carbon 
so  taken  up,  being  exactly  equal  to  the  car- 
bon forming  the  carbonic  acid,  necessarily 
requires  for  its  combustion  the  same  quan- 
tity of  oxygen  as  went  to  the  formation  of 
the  acid. 

The  fourth — smoke — is  formed  from  such 
portions  of  the  hydrogen  and  carbon  of  the 
coal  gas  as  have  not  been  supplied  or  com- 
bined with  oxygen,  and,  consequently,  have 
not  been  converted  either  into  steam  or  car- 
bonic acid. 

The  hydrogen  so  passing  away  is  trans- 
parent and  invisible  ;  not  so,  however,  the 
carbon,  which,  on  being  so  separated  from 
the  hydrogen,  loses  its  gaseous  character, 
and  returns  to  its  natural  and  elementary 
state  of  a  black  pulverulent  and  finely- 
divided  body.  As  such,  it  becomes  visible, 
and  this  it  is  which  gives  the  dark  colour  to 
smoke. 


Not  sufficiently  attending  to  these  details, 
we  are  apt  to  give  too  much  importance  to 
the  presence  of  the  carbon,  and  have  hence 
fallen  into  the  error  of  estimating  the  loss 
sustained  by  the  blackness  of  the  colour 
which  the  smoke  assumes,  without  taking 
any  note  of  the  invisible  combustibles,  hy- 
drogen and  carbonic  oxide,  which  accom- 
pany it.  The  blackest  smoke  is,  therefore, 
by  no  means  a  source  of  the  greatest  loss ; 
indeed,  it  may  be  the  reverse,  the  quantity 
of  invisible  combustible  matter  it  contains 
being  a  more  correct  measure  of  the  loss 
sustained  than  could  be  indicated  by  mere 
colour. 

This  will  be  still  more  consistent  with 
truth,  should  any  of  the  gas  (carburetted 
hydrogen)  escape  undecomposed  or  uncon- 
sumed,  as  too  often  is  the  case. 

In  the  ordinary  acceptation  of  the  term 
smoke,  we  understand  all  the  products, 
combustible  and  incombustible,  which  pass 
off  by  the  flue  and  chimney.  When,  how- 
ever, we  are  considering  the  subject  scien- 
tifically, and  with  a  view  to  a  practical  re- 
medy against  the  nuisance  or  waste  it  occa- 
sions, we  must  distinguish  between  the  gas 
as  it  is  generated,  and  that  which  is  the 
result  of  its  imperfect  combustion.  In  fact, 
without  precise  terms  and  reasoning,  we 
disqualify  ourselves  from  obtaining  correct 
views,  either  of  the  evil  or  the  remedy. 

Now,  let  us  look  at  this  gas,  which  we  ' 
are  desirous  of  converting  to  the  purposes 
of  heat,  under  the  several  aspects  in  which 
it  may  be  presented  under  varying  degrees 
of  temperature,  or  supplies  of  air. 

In  the  first  instance,  suppose  the  full 
equivalent  of  air  to  be  supplied  in  the  pro- 
per  manner  to  the  gas,  namely,  by  jets,  for 
in  this  respect  the  operation  is  the  same  as 
if  we  were  supplying  gas  to  the  air,  as  in  the 
Argand  gas  lamp.  In  such  case,  one  half 
of  the  oxygen  absorbed  goes  to  form  steam, 
by  its  union  with  the  hydrogen  ;  while  the 
other  half  forms  carbonic  acid,  by  its  union 
with  the  carbon.  Both  constituents  being 
thus  supplied  with  their  equivalent  volumes 
of  the  supporter,  the  process  would  here  be 
complete — perfect  combustion  would  ensue, 
and  no  smoke  be  formed  ;  the  quantity  of 
air  employed  being  ten  times  the  volume  of 
the  yas  consumed. 

Again,  suppose  that  but  one  half,  or  any 
other  quantity,  less  than  the  saturating 
equivalent  of  air  were  supplied.  In  such 
case,  tbe  hydrogen,  whose  affinity  for  oxy- 
gen is  so  superior  to  that  of  carbon,  would 
seize  on  the  greater  part  of  this  limited  sup- 
ply ;  while  the  carbon,  losing  ita  connexion 
with  the  hydrogen,  and  not  being  supplied 
with  oxygen,  would  assume  its  original  black, 
solid,  pulverulent  state,  and  become  true 
sinoke.    The  quantity  of  smoke  then  would 
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be  in  proportion  to  the  deficiency  of  air 
supplied. 

But  smoke  maybe  caused  by  an  excess  as 
well  as  a  deficiency  in  the  supply  of  air. 
This  will  be  understood  when  we  consider 
that  there  are  two  conditions  requisite  to 
effect  this  chemical  union  with  oxygen, 
namely,  a  certain  degree  of  temperature  in 
the  gas,  as  well  as  a  certain  quantity  of  air  ; 
for,  unless  the  due  temperature  be  main- 
tained, the  combustible  will  not  be  in  a  state 
for  chemical  action. 

Now,  let  us  see  how  the  condition,  as  to 
temperature,  may  be  affected  by  the  quantity 
of  air  being  in  excess.  If  the  gas  be  inju- 
diciously supplied  with  air,  that  is,  by  larger 
quantities  or  larger  jets  than  their  respective 
equivalent  number  of  atoms  can  immediately 
combine  with,  as  they  come  into  contact,  a 
cooling  effect  is  necessarily  produced  in- 
stead of  the  generation  of  heat.  The  result 
of  this  would  be,  that,  although  the  quantity 
of  air  might  be  correct,  the  second  condi- 
tion, the  required  temperature  would  be 
sacrificed  or  impaired,  the  union  with  the 
oxygen  of  the  air  would  not  take  place,  and 
smoke  would  be  formed. 

Thus  we  perceive  that  the  mode  in  which 
the  air  is  introduced  exercises  an  important 
influence  on  the  amount  of  union  and  com- 
bustion effected,  the  quantity  of  heat  de- 
veloped, or  of  smoke  produced ;  and,  in 
examining  the  mode  of  administering  the 
air,  we  shall  discover  the  true  cause  of  per- 
fect or  imperfect  combustion  ii  the  furnace 
as  wt  see  it  in  the  lamp.  This  circumstance, 
then,  as  regards  the  manner  in  which  air  is 
introduced  to  the  gas,  (like  the  introduction 
of  gas  to  the  air,)  demands  especial  notice, 
as  the  most  important,  although  most  ne- 
glected, feature  in  the  furnace,  and  in  which 
practical  engineers  are  least  instructed  by 
those  who  have  undertaken  the  task  of  teach- 
ing them. 

But  let  us  trace  the  several  stages  or  cir- 
cumstances which  lead  to  combustion  in  the 
furnace.   These  are — 

1st.  Expelling  the  bituminous  constitu- 
ents from  the  coal,  in  the  form  of  gas  ;  that 
is,  converting  them  from  the  solid  to  the 
gaseous  state.  This  is  effected  by  their  ab- 
torption  of  heat. 

2nd.  Decomposing  this  gas,  (carburetted 
hydrogen,)  and  resolving  it  into  its  consti- 
tuents, hydrogen  and  carbon  ;  thus  prepar- 
ing each  for  union  with  its  respective  quan- 
tity of  oxygen,  according  to  its  own  specific 
law  and  measure  of  affinity.  This  is  effected 
by  further  absorption  of  heat. 

3rd.  Raising  these  two  combustibles  to 
the  temperature  respectively  required  for 
chemical  and  electrical  action.  This  also  is 
effected  by  a  still  further  absorption  of  heat. 

i  may  here  stop  to  observe,  that  this  is 


the  stage  of  the  process  at  which  light  is 
given  out,  and  which  is  almost  exclusively 
attributable  to  the  radiation  from  the  ignited 
and  minutely-divided  carbon,  the  atoms  of 
which  are  then  at  the  highest  possible  tem- 
perature :  a  temperature,  as  Sir  Humphrey 
Davy  observes,  beyond  the  white  heat  of 
metals.  If,  however,  these  elementary  atoms 
of  carbon  be  not  supplied  with  oxygen  at 
this  juncture,  they  are  quickly  carried  away 
by  the  current,  (improperly  termed  the 
draught,)  and  their  own  diminished  specific 
gravity,  and,  soon  losing  the  required  de- 
gree of  temperature,  become  unfitted  for 
chemical  action,  and  form  the  black  matter 
of  smoke  and  soot. 

4th.  Producing  atomic  contact  (techni- 
cally called  diffusion)  between  the  oxygen  of 
the  air  and  the  atoms  of  hydrogen  and  car- 
bon thus  liberated  from  that  union  which 
had  before  constituted  them  an  hydro-carbon 
gas. 

5th.  Affecting  the  chemical  union  of  those 
bodies,  or  so  many  of  their  elementary 
atoms  as  have  obtained  contact  with  their 
respective  equivalents  of  oxygen,  and  in  as 
rapid  succession  as  such  contact  may  be  ob- 
tained. This  latter  process  alone  is  com* 
bustion,  all  the  preceding  ones  being  merely 
preparatory.  This  is  the  process  in  which 
the  respective  electricities  of  the  combining 
elements  are  exchanged,  when  heat  is  deve- 
loped, and  when  new  and  distinct  bodies  are 
chemically  formed. 

We  perceive  throughout  the  whole  of  these 
several  stages  that  the  combustibles,  in  their 
progress  towards  combustion,  are  uniformly 
absorbing  heat,  the  last  stage  alone  being 
that  in  which  new  heat  is  generated,  and 
which,  in  its  turn,  is  to  impart  the  required 
temperature  to  other  atoms  as  they  succes- 
sively enter  on  a  similar  course.  We  see, 
also,  that  the  interruption  of  the  progression 
at  any  one  stage  involves  the  escape  either 
of  the  compound  gas  or  its  elementary 
atoms,  and  their  conversion  into  smoke. 

We  see,  then,  how  palpably  erroneous  is 
the  idea,  that  smoke,  once  formed,  can  be 
consumed  in  the  furnace  in  which  it  is 
generated,  and  how  irreconcilable  is  such 
a  result  with  the  operations  of  nature. 
The  formation  of  smoke,  in  fact,  arises  out 
of  the  failure  of  some  of  the  processes  pre- 
paratory to  combustion,  or  the  absence  of 
some  one  of  the  conditions  which  are  es- 
sential to  that  consummation  from  which 
light  and  heat  are  obtained.  To  expect, 
then,  that  smoke,  which  is  the  very  result 
of  a  deficient  supply  of  heat,  or  air,  or 
both,  can  be  consumed  in  the  furnace  in 
which  such  deficient  supply  has  occurred, 
is  a  manifest  absurdity,  seeing  that,  if  such 
heat  and  air  had  been  supplied,  this  smoke 
would  not  have  existed. 
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Opinion  of  W.  T.  Brandt,  Esq.,  Professor 
of  Chemistry  at  the  Royal  Institution, 
London,  on  the  preceding  Paper. 

Royal  Mint,  29th  Nov.,  1841. 
D«ar  Sir, — I  quite  agree  with  you  aa 
to  the  distinction  which  ought  always  to 
be  made  and  observed  between  the  "  proven, 
tion  of  the  formation  of  smoke,"  and  the 
"  combustion  of  smoke  after  it  has  been 
made  ;"  and  also,  aa  to  the  necessity  of 
accurately  denning  what  is  meant  by  the 
term  "  smoke." 

I  have  carefully  perused  the  printed  ex- 
tract  of  your  lecture  on  these  subjects,  de- 
livered at  the  Victoria  Gallery,  Manchester, 
and  am  ready  to  admit  the  general  cor- 
rectness  of  the  chemical  principles  upon 
which  your  views  are  founded.  The  co- 
lour of  the  smoke  is,  as  you  properly  ob- 
serve, no  criterion  of  the  loss  of  combus- 
tible matter,  or  of  the  waste  incurred  by 
any  particular  form  of  combustion. 

Carbonic  oxide,  carburet  ted  hydrogen, 
and  various  hydro-carbons,  in  the  form  of 
vapour,  may  escape,  and  often  do  escape, 
invisibly,  from  the  chimney ;  and,  as  they 
are  all  combustible,  are,  strictly  speaking, 
so  much  loss  of  fuel.  Steam  is  also  an 
invisible  product  of  combustion,  and  a 
constant  ingredient  of  smoke. 

Your  system  of  throwing  jets  of  air  into 
the  inflammable  gases  and  vapours  which 
constitute  so  large  a  part  of  the  matters 
which,  in  many  ill-coDStructed  fire-places 
and  furnaces,  escape  by  the  chimney  along 
with  the  finely  divided  carbon,  or  Hack 
smoke,  renders  them  all  available  as  sources 
of  beat;  and  where  that  system  is  perfectly 
applied,  the  smoke  can  consist  of  very  little 
else  than  carbonic  acid,  steam,  and  nitro- 
gen ;  all  incombustible,  and  also  i  n  capable 
of  supporting  combustion.  Yours,  my  dear 
Sir,  very  faithfully, 

William  Thomas  Brands. 
C.  W.  Williams,  Esq.,  Liverpool. 


WOODEN  TYRE  WD  EELS. 

Sir, In  your  Magazine  of  the  6th 
of  November,  I  see  wooden  tyre  wheels 
brought  forward  as  a  complete  failure. 
It  is  stated  that  a  pair  made  at  the  house 
in  which  Mr.  Dircks  was  a  partner,  had 
been  tried  on  the  Liverpool  and  Man* 
Chester  Railway,  and  S.  S.  says  he  sends 
the  information  to  you  as  being  due  to 
you  and  the  public.  Now,  sir,  1  beg 
leave  to  send  you  my  remarks  on  the 
subject,  for  the  same  reason  which  in- 
fluenced  S.  Sn  namely,  that  they  are  due 
to  you  and  the  public.  Sir,  you  know 
that  1  was  the  first  who  proposed  wood 


tyre  for  wheels,  as  being  proper  for  rail- 
ways, but  I  wish  to  say  that  the  plan  of 
making  them,  which  I  laid  before  the 
public,  has  not  been  acted  upon ;  and 
this  1  believe  to  be  the  cause  they  hare 
not  answered.    You  know  that,  in  the 
model  wheel  which  I  sent  you,  I  pro- 
posed to  make  the  wood  fast  in  a  very 
different  way  to  the  plan  adopted  by  Mr. 
Dirks.    I  have  had  many  thoughts  on 
the  durability  of  wood,  from  observing 
the  wood  used  for  stone-mason's  mallets, 
and  never  thought  of  harder  wood  being 
used  than  what  is  used  for  that  purpose. 
Teak-wood  is  not  proper,  being  too  hard 
and  brittle,  and  I  have  no  doubt  this  is 
one  of  the  causes  of  failure ;  another 
cause  is,  that  there  was  not  a  screw  bolt 
through  each  piece  of  wood  able  to  com- 
press the  piece  to  a  very  considerable 
degree ;  I  believe  the  softer  the  wood  the 
better,  so  that  it  be  tough.  It  will  be  no 
interest  to  me  to  make  a  pair  at  my  ex- 
pense, but  I  have  not  yet  changed  my 
mind  on  the  subject.   I  believe  I  could 
make  a  pair  that  would  stand  cannon 
balls  shot  at  the  wood.    I  believe,  too, 
that  wheels  might  be  made  upon  this 
plan  for  common  stoue-paved  roads. 

Sir,  you  once  said  you  should  wish  to 
have  justice  done  to  me  in  this  matter; 
if  you  will  have  the  goodness  to  publish 
this,  it  will  be  only  acting  up  to  that 
promise. 

I  remain,  sir, 

Your  obedient  servant, 

William  Frost. 

Derby,  December  4, 1841. 

THAMES  AND  CLYDE  STEAMERS— PLAN 
09  AN  ENGINEER'S  LOO- BOOK,  RECOM- 
MENDED FOR  THE  ADOPTION  OP  THE 
ROYAL  MAIL  STEAM  PACKET  COMPANY. 

Sir,— After  writing  a  reply  to  "  Vul- 
can's" letter  contained  in  your  No.  951, 
I  hesitated  about  sending  it  to  you, 
being  of  opinion  that  the  subscribers  to 
your  truly  useful  publication  must  be 
quite  tired  of  the  subject.  Your  re- 
mark (No.  954)  strengthened  that  opi- 
nion, nor  should  I  have  troubled  you 
with  it  now,  had  not  "  A.  M,"  in  his 
last  letter  (No.  957)  imperatively  called 
on  me  to  trespass  once  more  on  the  at- 
tention of  your  readers.  The  following 
is  a  copy  of  the  letter  which  I  intended 
sending  you  on  the  2nd  of  November, 
and  for  which  I  must  now  earnestly  so- 
licit a  place. 
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Sir,  —  I    presume    your  correspondent 
"  Vulcan,"  by  his  letter  in  your  last  number 
(951),  professes  to  give  a  correct  account  of 
the  performance  of  the  Wallace  and  Burns 
Clyde-built  steamers.     Now  as  he  has  fur- 
nished me  materials  wherewith  to  prove  the 
contrary,  I  feel  myself  bound  to  reply.  He 
first  states  that  the  Wallace  had  30  tons  of 
coals  on  board  (10  tons  being  io  the  after- 
hold)  but  that  these  coals  were  not  put  in  to 
trim  the  Wallace,  as  I  have  stated,  but  only 
to  give  the  Duchess  of  Kent  a  fair  chanre.  If 
the  Wallace  mis  in  proper  trim  before  ihose 
10  tons  were  put  in  her  after-hold,  she  must 
have  been  most  woefully  out  of  trim  after  the 
coals  were  put  there,  and  I  will  leave  your 
readers  to  judge  whether  it  is  at  all  likely, 
that  the  vessel  being  about  to  try  her  speed 
with  another  boat,  the  parties  interested  in 
her  would  not  have  more  equally  distributed  the 
weight,  if  it  was  weight  only  that  was  wanting. 
Again,  with  respect  to  his  statement  as  to  the 
Wallace  having  to  slacken  her  speeJ  to  allow 
the  Duchess  to  pass,  the  fact  was  this :  the 
Wallace  did  manage  to  keep  a-hcad  for  a  con- 
siderable distance  from  Black  wall,  by  what  is 
commonly  termed  "  jockeying,"  till  at  last, 
the  commander  of  the  Duchess,  losiug  his 
temper,  would  have  run  her  right  ashore,  had 
the  not  eased  and  got  out  of  his  way.  But 
your  correspondent  admits  that  the  Duke  of 
Sussex  beat  the  Wallace  five  minutes  to  Black- 
wall  :  such  being  the  case,  how  can  he  make 
out  that  the  Wallace  beat  the  Duchess  of  Kent, 
the  latter  being  considerably  faster  than  the 
Duke  of  Sussex  J 

Your  correspondent  says  there  has  been 
nothing  said  about  the  Burns.  The  fact  is, 
she  was  not  worth  notice  in  the  Thames.  I 
know  nothing  of  her  performances  at  South- 
ampton. The  subject  under  discussion  has 
been  the  comparative  merits  of  Thames  (not 
Southampton)  and  Clyde- built  steamers. 
However,  I  am  of  opinion  enough  has  been 
said  on  the  subject  at  present ;  for  neither 
the  Duke,  Duchess,  Wallace,  nor  Bums  are 
worth  writing  about  at  the  present  day. 

I  am,  &c, 

L.  P. 

November  2,  1841." 

As  I  wish  to  bring  this  subject  to  a 
close,  you  will  perhaps  allow  me  to 
reply  to  A.  M.'s  last,  who  asks,  "  Why 
I  cannot  mention  decidedly  the  pressure 
the  Railway  carries  P"  1  stated,  in  No. 
947,  that  she  does  not  work  to  more 
than  7  lbs.  on  the  square  inch  in  the 
boilers. 

However,  as  I  am  (in  common  with 
many  others)  anxious  that  the  relative 
merits  of  London  and  country  built 
engines  should  be  put  fairly  before  the 


public,  and  as  an  opportunity  now  offers, 
which  may  not  occur  again  for  many 
years,  I  venture  to  point  out  a  plan 
which  would  settle  the  question  beyond 
all  possible  doubt. 

The  Royal  Mail  Steam  Packet  Com- 
pany are  just  about  to  start  several  of 
their  new  boats.  Now,  I  propose  that 
the  engineer-in-chief  of  each  vessel 
should  be  required  to  keep  a  log-book, 
and  that  at  the  end  of  every  voyage  a 
correct  copy  of  it  should  be  made,  and 
published  in  some  respectable  peri- 
odical, (certainly  none  more  fit  for  the 
purpose  than  the  Mechanics'  Magazine.) 
And  with  your  permission,  Mr.  Editor, 
I  would  suggest  that  the  returns  should 
be  made  every  four  hours,  which  is  the 
time,  I  believe,  determined  on  for  each 
watch  in  the  engine-rooms  of  these  ves- 
sels ;  and  that  the  log-book  should  be 
of  the  form  shown  on  the  following  page. 

It  is  necessary  for  me  to  observe,  that 
I  propose  the  log-book  to  be  of  such 
dimensions  as  would  allow  the  Indicator 
diagrams  being  put  in  the  space  allotted 
to  them,  just  as  they  are  taken  from  the 
instrument ;  and  that  the  diagrams 
should  not  be  less  than  8  inches  by  4 
inches. 

I  need  not,  I  am  sure,  point  out  the 
great  advantages  which  the  Company 
would  obtain  by  this,  or  some  other 
mode  of  reporting  the  performance  of 
their  engines.  It  may  suffice  to  cite 
the  Cornish  practice  as  an  example. 

Trusting,  Mr.  Editor,  that  your  views 
of  this  subject  coincide  with  mine,  and 
that  they  will  have  the  advantage  of 
your  able  advocacy, 
I  am,  Sir, 
Your  very  obedient  servant, 

L.P. 

[The  plan  suggested  by  our  corre- 
spondent, for  ascertaining  the  compara- 
tive performances  of  the  different  ves- 
sels of  the  Royal  Mail  Steam  Packet 
Company — including,  as  they  do,  spe- 
cimens of  both  English  and  Scotch 
workmanship,  and  from  some  of  the  best 
workshops  of  both  countries — is  an  ex- 
cellent one,  and  we  earnestly  hope  it 
may  find  favour  in  the  sight  of  those 
,  with  whom  it  rests  to  have  it  carried 
into  execution.  Should  it  be  adopted,  it 
will  give  us  great  pleasure  to  have  out 
columns  made  the  medium  of  giving 
publicity  to  the  results.— Ed.  M,  M.\ 


Digitized  by  Google 


478  PLAN  OF  A  MARINE  STEAM-ENGINE  LOG-BOOK. 


Feet. 

f 

n 

o  a 

I 
i 

;i 

- 

v  o 

Chief 

1st 

a 

w 

Chief 

**  1 

c« 

8l 

2nd 

Chief 

1st 

2nd 

Chief 

1 

iChief 

1st 

• 

t  Average  D 

• 

2  »  ss 

on 

1 

u 

3 
g  E 

C  a 

hip  Section  a 

• 

: 

; 

: 

H 

a> 
a 

~  — 

from  each  Cyli 
Larboard. 

>. 

Indicator  i 

• 

'3 

IT? 

s  a 

Diagrams  taken  by 
board. 

i 

r  of  Cylinders, 

inches, 
i  of  Stroke, 

feet. 

Copies  of 
Stai 

* 

1 

Diaroetei 
Lengtl 

Oil  used, 
in 
Pints. 

 — 

>> 

Tallow 
used 
in  lbs. 



'5 

a 

0> 
B 

*E 

1 

Coals 
consumed 
in  lbs. 

W 

00 

Average 
Number  of 
Revolu- 
tions. 

1 

1 
* 

from  12  P.M. 
to  4  A.M. 

2nd  Watch, 
from  4  A.M. 
to  8  A.M. 

3rd  Watch, 
from  8  a.m. 
to  1 2  A.M. 

•a 

u 

* 
t 

<* 

Ci  a. 

i: 
*- 

6th  Watch, 
from  4  p.m. 
to  8  p.m. 

.a 

2 
m 

— 

s: 

Digitized  by  Google 


479 


VINDICATION  OF  THE  SERVICES  RENDERED  BY  SCOTLAND  TO  STEAM  NAVIGATION. 

Sir, — Being  a  constant  reader  of  your  boats  fitted  out  with  his  engines ;  many 

valuable  Magazine,  I  observed  in  your  of  these  he  is  no  more  answerable  for 

October  part    the  concluding  stric-  than  the  engineers  of  the  President  are 

tures   on  Mr.  Russell's  Treatise  on  for  her  loss. 

Steam  Navigation,  and  am  of  opinion  Besides,  the  writer  seems  to  claim 
that  the  writer  of  them,  in  censuring  for  the  Messrs.  Seaward  the  credit  of  ha  v- 
M  r.  Russell's  neglect  of  the  English  en-  ing  first  applied  to  steam  vessels  engines 
gineers,  has  gone  to  the  opposite  ex-  having  a  direct  connexion  between  the 
treme,  and  done  considerable  injustice  piston  and  the  crank ;  there  is  no  deny- 
to  the  Scotch.  Considering  Mr.  Rus-  ing  that  they  first  introduced  them 
sell  quite  competent  to  defend  himself,  into  the  Gorgon;  but  they  are  by  no 
if  necessary,  I  shall  not  enter  into  the  means  the  first  who  applied  them  to 
merits  of  his  work ;  but  confine  myself  steam-boats.    Strange  as  it  may  seem, 


to  the  statement  of  a  few  facts,  which, 
as  I  hope  they  will  correct  some  errors 
now  prevalent,  you,  as  a  lover  of  truth, 
must  be  happy  to  insert  in  your  Maga- 
zine. 

In  the  first  place,  the  reviewer  intro- 
duces Mr.  Boyman's  table  of  the  rise 
of  steam  navigation,  and  its  progress  in 
Great  Britain,  from  1788  to  1838;  de- 
siring by  it  to  prove  that  England  has 
done  more  for  the  extension  of  steam 
navigation  than  Scotland.  Certainly,  it 


there  is  in  the  Alert,  (one  of  our  oldest 
Clyde  steam-tugs,)  an  engine  made  on 
the  same  principle,  at  least  twenty 
years  ago,  by  Mr.  M'Arthur,  of  Glas- 
gow, a  sketch  of  which  I  take  the 
liberty  of  enclosing.  Nor  is  this  all : 
in  the  Tourist  there  was  another  of  the 
same  construction,  made  in  Leith.  If 
there  is  any  borrowing,  therefore,  in 
the  case,  the  English  have  copied  from 
the  Scotch. 
With  regard  to  the  consumption  of 


does  show  that  more  steam  vessels  have  fuel,  I  should  like  to  see  the  Admiralty 
been  made  in  the  former ;  but  this  is  reports  referred  to  by  the  reviewer ; 
only  what  was  to  have  been  expected  and,  to  be  able  to  contrast  it  with 
from  the  relative  position,  population,  the  relative  speed  of  the  different  go- 
resources,  and  extent  of  the  sister  coun-  vernment  vessels.    I  should  also  like 


to  know  something  about  the  addi- 
tion made  to  the  nominal  power,  as 
almost  every  engineer  has  a  different 
mode  of  calculating  the  power.  It  is 
impossible,  at  present,  to  say  what  this 
addition  really  is ;  so  that  the  only  cri- 


terion by  which  to  judge  is,  the  dia- 

~  the  " 


tries.  The  same  table,  however,  shows, 
that  if  England  has  built  more  than  her 
northern  neighbour,  the  latter  led  the 
way;  for,  from  1788  to  1813,  the  first 
six  steam  vessels  were  built  in  Scot- 
land, and  during  that  time  not  one  did 
our  friends  across  the  Tweed  construct. 

From  that  time  till  now,  the  operation  meter  of  cylinder,  and  the  length  and 
of  the  above-mentioned  causes  has  pro-  number  of  strokes, 
duced  the  effects  to  be  expected.  Now  Although  Mr.  Robert  Napier  should 
the  question  is  this,  which  did  the  construct  engines  on  the  plan  intro- 
most  for  steam  navigation  —  the  one  duced  into  the  navy  by  the  Messrs. 
which  led  the  way,  or  the  other,  that  Seaward,  it  is  no  proof  that  he  prefers 
followed  in  the  wake  ?  that  plan.  Had  it  been  an  atmospheric 

In  the  second  place,  the  reviewer  ad-  engine,  instead,  no  doubt  he  would  have 
mits  that  Mr.  David  Napier  first  ran  made  it  in  the  ordinary  course  of  busi- 
steam  vessels  to  the  adjacent  coasts  of  ness,  however  little  he  might  approve 
Ireland,  France,  and  Holland.   This,     of  the  plan 


he  must  allow,  was  establishing  inter- 
course between  Britain  and  the  conti- 
nent of  Europe,  and  evidently  paving 
the  way  for  what  has  been  accomplished 
since.  Moreover,  the  first  British  steam 
vessel  that  crossed  the  Atlantic  was  the 
Sirius,  the  engines  of  which  were  made 
at  Glasgow,  by  Mr.  Wingate. 

It  is  hardly  fair  to  call  Mr.  David 
Napier  to  account  for  the  accidents 
which  may  have  taken  place  in  steam- 


As  to  the  engines  of  the  Great  West- 
ern being  the  master-piece  of  "  marine 
enginery,"  they  may  be  considered  such 
by  the  English  engineers,  but  the  Scotch 
have  a  very  different  opinion  of  them ; 
for  though  their  power  is  better  pro- 
portioned to  the  size  of  the  vessel,  and 
consequently  the  vessel  sails  faster,  yet 
they  have  not  stood  the  test  which  the 
British  Queen's  have. 
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It  is  only  the  desire  that  the  abovementioned  facts  should  be  placed  in  an 
unprejudiced  light,  which  has  induced  me  to  trespass  so  much  on  your 
patience.    1  am,  Sir, 

Your  obedient  servant, 

Hector  M.  S.  Grant. 

Glasgow,  November  16,  1S41. 

We  subjoin  the  sketch  which  Mr.  Grant  has  sent  us  of  the  engines  of  the  Alert 
steamer. 
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The  only  point  of  resemblance  be- 
tween these  engines  and  those  of  the 
Gorgon,  (the  only  one,  indeed,  for 
which  our  correspondent  contends,) 
consists  in  the  connecting-rod  leading 
direct  to  the  crank.  In  all  other  re- 
spects— the  arrangement  of  the  parallel 
motion,  the  mode  of  working  the  air- 
pump,  and  the  construction  of  the  slide- 
valves  more  especially — they  are  es- 
sentially different.  But  the  direct  action 
—is  not  that  something  to  boast  of? 
No  doubt  it  is.  The  Alert,  how- 
ever, is  by  no  means  the  best  ancient 
instance  of  the  sort  which  Scotland  has 
furnished.  The  engines  of  the  7'ourist, 
to  which  our  correspondent  alludes,  as 
being  also  on  the  direct  plan,  were  of  a 
much  superior  description  to  those  of 


the  Alert.  She  was  fitted  by  Mr.  Gutz- 
mer,  of  Leith,  and  is  familiar  to  our  re- 
collection as  having  been  for  several 
years  engaged  in  the  London  and  Leith 
trade.  May  we  ask,  however,  where- 
fore it  has  come  to  pass,  that  the  Scotch 
engineers,  after  thus  adopting  the  direct 
action,  should  have  so  universally  aban- 
doned it  ?  How  has  it  happened,  that, 
for  the  twenty  years  preceding  1840, 
(when  the  Gorgon  engines  first  made 
their  appearance,)  the  engine-makers 
north  of  the  Tweed  should  have  pro- 
duced only  beam  engines,  differing  in 
nothing,  except  in  excess  of  weight, 
from  the  models  furnished  by  Boulton 
and  Watt,  in  the  earliest  days  of  steam 
navigation  ?  Why  was  the  very  Tourist, 
of  which  we  have  been  speaking,  when 
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sold  to  the  General  Steam  Navigation 
Company  about  seven  years  ago, 
stripped  of  her  direct  acting  engines, 
and  refitted  with  new  engines  on  the 
beam  principle?  Was  the  cause  any 
other  than  this— that  though  the  Scotch 
engineers  early  appreciated  the  supe- 
riority of  the  direct  action,  they  were 
wanting  in  the  skill  necessary  to  carry 
out  that  principle  into  beneficial  opera- 
tion, and  that  it  was  on  that  account 
alone  they  abandoned  it  ?  Is  it  not  a 
fact,  that  the  engines  of  the  Tourist, 
though  arranged  with  great  ingenuity, 
were  so  defective  in  all  their  details, 
and  of  such  inferior  workmanship,  that 
they  could  never  be  worked  up  to  within 
30  per  cent,  of  their  cylinder  power; 

,  and  had,  almost  every  season,  to  under- 
go most  extensive  and  costly  repairs  ? 
Be  these  circumstances  as  they  may, 
this  at  least  is  certain,  that  until  the 
Messrs.  Seaward  showed  the  way,  in 
1810,  to  a  proper  and  beneficial  use  of 
the  direct  action,  it  had  for  nearly  an 

,  entire  generation  been  lost  sight  of,  by 
the  Scotch  engineers  as  well  as  by  all 
the  world  besides.  It  is  idle,  and  most 
uncandid,  to  boot,  to  say,  that  Mr.  Na- 
pier is  now  making  engines  for  the 
lloyal  Navy,  on  the  Gorgon  plan>  to 
order  merely,  in  the  same  way  as  he 
would  do  any  other  piece  of  work  "  in 
the  ordinary  course  of  business,  how- 
ever little  he  might  approve  of  the 
plan."  The  true  history  of  the  atfair  is 
simply  this,  that,  the  Lords  of  the  Ad- 
miralty have  too  much  good  sense  to 
think  of  any  longer  encumbering  their 
men  of  war  with  engines  on  the  beam 
principle,  weighing  310  tons,  when 
they  can  have  engines  of  the  same 
power  on  the  Gorgon  plan,  weighing 
only  260  tons,  and  occupying  one  fourth 
less  space;  and  that  Mr.  Napier  is  too 
much  a  man  of  the  world  not  to  see 
the  prudence  of  a  prompt  conformity 
with  the  march  of  improvement  in  his 
own  particular  line  of  business.  The 
Admiralty  advertised  for  tenders  for 
engines  on  the  Gorgon  plan,  (or  what 
amounts  to  the  same  thing,  made 
known  by  circulars,  their  desire  to  have 
aneh  tenders  sent  in,)  and  Mr.  Napier 
having  nothing  better  to  offer  to  the 
-notice  9/  their  lordships,  made  a  ten- 
der' for  one  which  was  accepted. 
Messrs;  Maudslays  and  Field  have  met 
tho  new  state  of  things  with  rather 
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more  sagacity  and  talent  than  Mr. 
Napier;  for  when  they  saw  that  the 
fate  of  the  beam  engine  was  scaled,  by 
the  introduction  of  the  Gorgon  system 
of  construction,  they  forthwith  invented 
their  double  cylinder  engine,  which  of- 
fers such  a  parity  of  advantage  with 
the  Gorgon,  as  enables  them,  without 
copying  after  any  one,  still  to  main- 
tain their  ground  as  engine  makers, 
of  first-rate  capability  and  resources. 

What  we  have  said  as  to  the  fate  of 
the  beam  engine  may  seem  at  variance 
with  the  fact,  that  most  if  not  all  of  the 
engines  made  and  making,  for  the  Roy- 
al Mail  Steam  Packet  Company  are  on 
this  plan.  But  it  is  really  not  so.  The 
operations  of  that  Company  have  been 
attended  with  peculiar  circumstances, 
(to  which  it  is  unnecessary  to  advert 
here,  more  particularly)  which  have 
obliged  them  to  have  recourse  to  what 
was  easiest  to  be  had,  rather  than  to 
what  would  have  suited  their  purposes 
best.  The  vessels  of  this  Company, 
although,  among  the  most  recently 
constructed  in  Great  Britain,  are  by  no 
means  to  be  regarded  as  among  the  best 
which  this  country  is  at  the  present  time 
capable  of  producing. — Ed.  M.  M.] 


REMARKS  OX  THE  REVIEW  OF  MR.  RUS- 
sell's  WORK  ON  STEAM  NAVIGATION 
—  IN  REFERENCE  MORE  PARTICULARLY 
TO  THE  CLAIMS  OF  MR.  DAVID  NAPIER. 

Sir, — On  reading  your  article  on  Mr. 
Scott  Russell's  Work  on  Steam  Naviga- 
tion, in  which  I  take  a  warm  interest,  I 
think  you  do  justice  to  the  memory  of  the 
late  Mr.  Symington,  when  you  point  out 
the  active  part  he  took  in  its  introduction, 
but  in  the  next  page  you  deprive  him  of  a 
portion  of  his  merit,  when  you  say  that 
"  we  arc  indebted  to  Messrs.  Boulton  and 
Watt  for  the  arrangement  generally  adopt- 
ed in  Marine  Steam  Engines,  which  was 
introduced  bv  these  gentlemen  in  the! 
year  1819."  '  If  I  am  not  mistaken,  Mr, 
Symington  took  out  a  patent  for  that 
very  arrangement  nearly  twenty  years 
before  that  period.  One  thing  I  am  cer- 
tain of  is,  that  all  the  steameTS  extant, 
with  scarcely  one  exception,  previous  to 
1819,  which  comprehends  a  period  of 
seven  years  after  their  practical  introduc- 
tion into  this  country  by  Mr.  Bell,  had 
engines  of  the  construction  which  is  at 
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present  generally  used,  that  is,  with  an 
equally  poised  beam  on  each  aide  of  the 
cylinder. 

In  another  part  of  your  article,  you 
admit  that  Mr.  Russell,  "not  unjustly 
awards  great  praise  to  Mr.  David  Napier 
for  being  the  first  to  attempt  the  naviga- 
tion of  the  open  sea  by  steam,"  "  al- 
though you  are  not  aware  that  he  con- 
tributed any  thing  towards  that  end."  I 
believe  that  Mr.  D.  Napier  was  the  first 
to  connect  the  steam  engine  direct  to  the 
paddle-shaft,  and  to  introduce  the  simple 
paddle-board  at  present  in  general  use. 
Previously  to  his  time,  gearing  intervened 
between  the  engine  and  the  paddle-shaft, 
which  was  liable  to  derangement  at  sea, 
and  the  paddles  were  wholly  of  iron.  It 
was  to  these,  and  other  minor  simplifica- 
tions of  the  machine,  as  well  as  the  gene- 
ral adaptation  of  the  vessel  and  machinery 
to  sea  going  purposes  that  his  first  suc- 
cess is  to  be  ascribed.  And  this  to  a  cer- 
tain eitent  is  corroborated  by  the  follow- 
ing facts.  Prior  to  the  year  18 IS,  various 
attempts  had  been  made  to  navigate  the 
open  sea  with  steam- boats.  The  most 
remarkable  of  these  were  two  vessels  that 
were  built  for  the  express  purpose  of  car- 
rying the  mails  between  Holyhead  and 
Howth,  the  most  important  ferry  in  the 
British  Empire.  No  expense  was  spared 
in  their  construction,  and  the  engines 
were  made  by  Mr.  Cook,  Engineer  of 
Glasgow,  then  the  most  celebrated  en- 
gine maker  in  Scotland,  who  had  made 
the  engines  of  the  most  successful  steam- 
ers at  that  time.  After  two  years  of  per- 
severing efforts  on  the  Holyhead  station 
with  these  packets,  they  were  laid  aside, 
and  the  idea  of  navigating  so  rough  a  pas- 
sage with  machinery  of  any  kind  was  set 
down  as  impracticable.  After  the  suc- 
cessful experiments  of  the  Rob  Roy*  on 
the  Belfast  station,  Mr.  Napier  construct- 
ed the  Talbot  and  Ivanhoe^  for  the 
Holyhead  station,  the  success  of  which 
induced  Government  to  send  commis- 
sioners to  Glasgow  to  purchase  these  ves- 
sels, for  which  they  offered  5,000/.  pre- 


•  "The  R'-b  Roy,  in  the  year  1818,  was  the  first 
vessel  that  proved  the  practicability  of  navigatiug 
the  open  sea  by  steam  " 

+  "  The  Tulbot  &n&  Itanhoe  an  the  Holyhead  sta- 
tion, and  the  Belfast,  Eclipse.  Superb  and  Mujeslic, 
on  the  Greenock  and  Liverpool  passage,  were  the 
first  sea-going  steamers  that  completely  succeeded." 
See  5th  Report  of  the  Select  Committee  of  the 
House  of  Commons  on  Steam  Beats. 

The  whole  of  tho  above  wore  made,  and  I  think 
were  principally  owned  by  Mr.  David  Napier. 


miurn  in  addition  to  their  value.  That 
offer  being  rejected,  government  employ- 
ed Messrs.  Boulton  and  Watt  to  con- 
struct two  powerful  steamers  for  that 
passage  service.  The  Meteor  and  Light- 
ning in  due  course  made  their  appear- 
ance, which  were  warmly  opposed  by  the 
Talbot  and  Ivanhoe  ;  in  that  contest,  the 
government,  with  the  view  of  driving  off 
their  competitors,  lowered  the  passage 
money;  nevertheless,  the  opposition  was 
kept  up,  until  the  government  packets, 
breaking  down  frequently,  they  were  ob- 
liged to  charter  the  Talbot  to  carry  the 
mail,  and  latterly  purchased  the  Ivanhoe. 
Mr.  Napier  having  by  this  time  placed  a 
better  packet  on  the  Belfast  station,  the 
Rob  Roy  was  sent  to  ply  between  Calais 
and  Dover,  where  she  continued  unmo- 
lested till  government  again  employed 
Messrs.  Boulton  and  Watt  to  make  two 
steamers  for  that  station,  the  Dasher  and 
Arrow.  Although  nearly  double  the 
power  of  the  Rob  Roy,  they  were  suc- 
cessfully opposed,  single-handed  by  that 
vessel,  and  invariably  beaten,  especially 
in  stormy  weather, — a  circumstance  whicn 
induced  the  French  government  to  buy 
up  the  Rob  Roy  for  the  purpose  of  car- 
rying the  French  mail,  being  the  first 
steamer  owned  by  that  government. 

In  another  part  of  the  same  article,  you 
draw  attention  to  the  improved  construc- 
tion of  the  Gorgon  engines.  Although 
the  best  construction  of  engines  extant 
for  marine  purposes,  is  certainly  a  thing 
capable  of  mathematical  demonstration, 
I  b»  lieve  it  will  long  continue  a  disputa- 
ble point ;  I  will  therefore  leave  that  to 
persons  more  competent  to  the  task  to 
discuss ;  but  as  the  engines  of  the  Gorgon 
have  been  prominently  alluded  to,  I  would 
ask  in  what  respect  they  differ  from  those 
of  the  United  Kingdom,  and  several 
others  made  neariy  twenty  years  ago? 
The  only  material  difference  I  can  per- 
ceive is,  that  the  engines  of  the  Gorgon 
have  a  shorter  connecting-rod,  and  the 
beams  for  working  the  air-pump  are  rock- 
ing and  more  elevated. 

AH  parties  must  agree  with  you  as  to 
the  great  taste  displayed  in  the  London- 
made  engines,  particularly  those  made  by 
the  Messrs.  Penn. 

I  am,  Sir,  your  obedient  servant, 

Ax  AllATKL'R. 

Lond-n,  Nov.  11,  1841. 

[After  the  earnest  part  we  have  taken 
in  vindicating  the  title  of  William  Sym- 
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ington  to  be  regarded  as  the  sole  and 
exclusive  originator  of  steam  navigation, 
no  one  will  suspect  us  of  any  inclination 
to  deprive  him  of  a  single  particle  of 
CTedit  to  which  he  is  rightfully  entitled. 
The  claim  now  set  up  for  him,  however, 
to  the  invention  of  the  Boulton  and  Watt 
arrangement  is  new  to  us,  and  accompa- 
nied as  it  is  with  a  qualifying  "  if  I  am 
not  mistaken,"  we  may  be  excused  if  we 
ask  for  some  further  evidence  of  its  truth 
before  we  admit  that  we  have  been  guilty 
of  the  injustice  to  Symington's  memory 
which  our  correspondent  imputes  to  us. 
We  cannot  at  present  conveniently  refer 
to  the  speciacation  of  the  patent  taken  out 
by  Symington,  in  order  to  see  how  the 
matter  really  stands ;  but  perhaps  our 
correspondent  may  have  it  in  his  power 
to  furnish  us  with  a  copy,  or  at  least  with 
an  extract  of  so  much  of  it,  as  he  relies 
upon  for  corroboration  of  his  statement. 
One  or  other  he  must  feel  it  incumbent 
upon  him  to  produce. 

Leaving  trie  facts  stated  by  our  cor- 
respondent to  make  their  own  impres- 
sion, in  favour  of  Mr.  Napier's  claim  to 
a  higher  rank  among  steam-engine  im- 
provers than  we  ha*re  ourselves  seen 
cause  to  assign  to  him,  we  cannot  allow 
his  (affected)  disparagement  of  the 
merits  of  the  Gorgon  engines  to  pass 
without  a  word  or  two  of  remark.  "  Ama- 
teur," cannot,  forsooth,  discover  in  what 
these  engines  differ  from  those  of  the 
old  United  Kingdom!  He  could  not 
possibly  have  made  a  more  unfortunate 
comparison.  The  United  Kingdom  is 
notorious  (on  the  Thames  at  least,)  for 
the  bad  proportions,  worse  workman- 
ship, and  general  inefficiency  of  her 
engines.  Before  the  lapse  of  eleven 
years  from  her  first  equipment,  during 
which  time,  we  are  credibly  informed, 
she  was  so  frequently  laid  up  for  need- 
ful repairs,  that  she  was  not  at  work 
more  than  three  years  altogether,  the 
engines  were  taken  out  and  sold  for 
old  iron,  and  the  vessel  herself  con- 
verted into  a  floating  coal  depot.  Among 
the  particulars  in  which  the  engines 
of  this  abortion  of  a  steamer  differed 
from  the  Gorgon,  it  may  suffice  to  no- 
tice one  or  two  of  the  more  important. 
The  power  of  the  United  Kingdom  en- 
gines was  transmitted  by  means  of  two 
cross  rods,  four  side  rods,  and  one  con- 
necting rod;  while  the  power  of  the 
Gorgon  engines  is  conveyed  direct  from 


the  piston  rod  to  the  crank,  by  means 
of  only  one  connecting  rod.  Again,  the 
United  Kingdom  engines  had  packed 
slide  valves  of  a  most  cumbrous  con- 
struction, which  were  rarely  steam- 
tight,  and  required  at  least  half  a  dozen 
men  to  work  them ;  while  the  Gorgon 
are  fitted  with  the  admirable  slide 
valves  (invented  and  patented  by  Mr. 
S.  Seaward,)  which  require  no  packing, 
never  leak,  and  can  be  worked  with 
the  utmost  ease  by  a  couple  of  hands. 
Ground  for  comparison,  in  short,  there 
is  none.  Had  our  marine  steam  engine 
building  advanced  no  farther  than  where 
the  United  Kingdom  found  and  left  it, 
its  condition  at  the  present  day  would 
have  been  a  fitter  theme  for  reproach 
and  ridicule,  than  (as  it  justly  is)  for 
exultation  and  pride.   Ed.  M.  M.] 


EXPERIMENTS  ON  STEAM-ENGINE  POWER. 
BY  JOHN  BAYNES,  ESQ.,  OF  PARK-PLACE 
WORKS,  BLACKBURN. 

Many  and  various  are  the  rules  given 
to  calculate  the  power  of  steam-engines. 
I  will  briefly  enumerate  a  few. 

Permanent  force  of  a  horse. 
Desaguliers  reckons  that  a  horse  will 
walk  at  the  rate  of  2\  miles  per  hour, 
or  220  feet  per  minute,  against  a  re- 
sistance of  200  lbs.  A  horse  power 
will  therefore  be  equivalent  to  raising 
(200  x  220)  41,000  lbs.  1  foot  high 
per  minute,  when  working  8  hours  a 
day. 

Mr.  Watt,  from  repeated  experi- 
ments, makes  it  150  lbs.  at  the  rate  of 
220  feet  per  minute,  (150  x  220)  « 
33,000  lbs.  1  foot  high  per  minute. 
His  steam-engines  were  calculated  to 
work  at  the  rate  of  44,000  lbs.  per  horse 
power,  but  he  allowed  only  33,000,  con- 
sidering the  difference  due  to  loss  by 
friction. 

Tredgold  reckons  a  horse  power  at 
27,500  lbs.  when  continued  8  hours  a 
day,  or  33,000  lbs.  when  continued  6 
hours  a  day. 

Loss  of  power,  {according  to  Tredgold.) 

If  the  pressure  of  the  steam  on  the 
boiler  be  1,000,  there  is  a  loss, 

1.  By  the  force  required 
to  produce  motion  of  the 
steam  in  the  cylinder    .    .  '007 

2.  By  the  cooling  in  the 
cylinder  and  pipes    .    .    .  "016 
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3.  By  friction  of  the  pis- 
ton, and  loss  '125 

4.  By  the  force  required 
to  expel  the  steam  through 

the  passages  *007 

4.  By  tnc  force  required 
to  open  and  close  the  valves, 
raise  the  injection  water, 
and  overcome  the  friction  of 
the  axe*  *063 

6.  By  the  steam  being- cut 
off  before  the  end  of  the 
stroke  -100 

7.  By  the  power  required 

to  work  the  air-pump    .   .  *050 


•308 


Leaving  effective  or  available  power  -632 

And  to  determine  the  mean  effective 
pressure,  when  the  force  of  the  steam 
in  the  boiler  is  different  from  that  of 
the  atmosphere,  multiply  the  given 
pressure  in  inches  of  mercury  by  *G32, 
and  from  the  product  subtract  the  pres- 
sure due  to  the  temperature  of  the  nn- 
condensed  steam ;  tlie  remainder  is  the 
pressure  required  in  inches  of  mercury. 
Multiply  this  pressure  by  14$  lbs.,  the 
atmospheric  pressure  on  a  square  inch, 
and  divide  the  product  by  30  ;  the  quo- 
tient is  the  mean  effective  pressure  on 
a  square  inch  of  the  piston;  which, 
multiplied  by  *7854,  gives  the  pressure 
on  a  circular  inch. 

As  before  stated,  the  loss  is  *368  of 
one  atmosphere :  hence,  the  effective 
pressure  is  *632  of  this  pressure.  Con- 
sequently, the  mean  effective  pressure 
on  the  piston,  when  the  force  of  the 
steam  in  the  boiler  is  different  from 
that  of  the  atmosphere,  is  found  by  the 
preceding  rule. 

The  force  of  low  pressure  steam  in 
the  boiler  is  generally  equivalent  to 
that  of  35  inches  of  mercury,  the  tem- 
perature being  220°,  and  the  tempera- 


ture of  the  uncondensed  steam  120°,  its 
force  being  equivalent  to  that  of  3'7 
inches.  Hence  we  have  35  inches  x 
•632  =  22*12  inches  -  3*7  inches  =  18*42 
inches.  WhencelS-42  x  14$ lbs.  =  271-7 

30  =  9*05  G  lbs.  per  square  inch  x 
•7854  =  7*1  lbs.  per  circular  inch  for 
mean  effective  pressure. 

To  find  the  power  of  a  steanuengi?ie. 

Multiply  the  mean  effective  pressure 
on  the  piston  by  the  square  of  its  dia- 
meter in  inches,  and  by  the  velocity  of 
the  piston  in  feet  per  minute ;  the  pro- 
duct is  the  effective  power  in  pounds 
raised  one  foot  high  per  minute;  this 
divided  by  33,000  gives  the  horses' 
power. 

The  following  approximate  methods 
are  most  commonly  used,  viz. : — 

The  steam  in  the  boiler  is  supposed 
to  be  at  a  constant  pressure  of  about 
3*18  lbs.  per  square  inch,  or  2\  lbs.  per 
circular  inch,  and  the  piston  at  a  con- 
stant or  uniform  velocity  of  220  feet  per 
minute ;  and  the  effective  force  on  the 
piston  about  7£  lbs.  per  square  inch,  or 
5*89  lbs.  per  circular  inch,  and  under 
such  circumstances  30  circular  inches 
are  considered  equivalent  to  1  horse 
power,  when  the  beam  for  connecting 
motion  from  the  piston  is  3,  and  the 
connecting-rod  not  less  than  2\  times 
the  length  of  the  stroke. 

Marine  engines  being  more  confined, 
and  the  connecting-rods  being  seldom 
more  than  from  If  to  twice  the  length 
of  the  stroke,  as  a  compensation  for 
this  disadvantage,  the  area  of  the  piston 
is  augmented  to  314  circular  inches  per 
horse  power. — (Mr.  Templeton.) 

In  Lancashire,  the  engineers'  stand- 
ard of  a  mechanical  horse  power  is  25 
square  inches  area  of  piston  at  a  velo- 
city of  220  feet  per  minute. 

An  analysis  of  many  engines  which 
are  working  well  gives  1  horse  power 
equivalent  to 


25  square  inches  area,  piston  220  feet  per  minute ;  or 
31 J  circular  „  „  220  „  „  or 
23  square  inches  area,  piston  240  „  „  or 
29  circular        „         „      240      „  „ 

A  favourite  velocity  of  the  piston,  amongst  some  of  the  first-rate  engineers  is 


for  a 


7  feet  stroke,  17  strokes  per  minute     238  feet  velocity. 
6        »        20        „        „         =  210 
•H       „        22        „        „  =  212 

5        „        24        „        „  =  2 10 


>> 
>> 
» 
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Reckoning  the  mechanical  horse  gives  a  rather  higher  result  than  the 

power  at  25  square  inches  area,  with  a  preceding  rule,  which  is  thus  accounted 

velocity  of  220  feet  of  the  piston  ;  or  23  for.   In  the  former  case,  *3  of  the 

square  inches  area,  with  a  velocity  of  whole  is  taken  off,  for  power  consumed 

2 10  feet ;  good  modern  engines  ought  by  the  engine  itself;  in  the  latter  caset 

to  indicate  nearly  double  their  mecha-  only  1th,  (44000  —  33000  =  11000,)  is 

nical  power  when  fully  loaded.  allowed  for  power  consumed  by  the 

To  estimate  the  power  of  a  steam-  engine  itself;  which  will  make  the 

engine  by  the  Indicator.  latter  result  (3  —  *25)  =  ^th  greater 

Find  the  square  inches  area  of  the  than  the  former.   This,  I  am  inclined 

cylinder,  which  multiply  by  the  average  to  think,  is  nearest  the  truth,  as  in  my 

pressure  indicated,  and  that  multiplied  experiments  I  find  the  average  loss  of 

by  the  velocity  of  the  piston  per  minute  power,  in  good  modern  steam-engines, 

gives  the  momentum,  which  divided  by  with  all  the  mill  gearing  and  shafting, 

33,000  lbs.  and     of  this  will  equal  the  on  the  best  principle,  attached  to  them, 

effective  power,  (horses.)  as  in  a  cotton  factory,  to  be  only  -ft-ths 

Engineers  reckon  10  lbs.  for  average  of  the  whole  power,  or  half-way  be- 
pressure,  but  only  7  lbs.  for  effective  tween '3  and  *25 ;  so  that  we  may  safely 
power ;  allowing  3  lbs.  to  be  consumed  say  that  a  good  engine  will  only  con- 
by  the  engine  itself.  Or,  the  power  sume  Jth  of  the  whole  power, 
may  be  found  thus :  multiply  the  square  The  following  experiments  were 
inches  area  by  the  velocity  of  the  piston  made  with  M'Naught's  Steam-engine 
per  minute,  and  this  product  by  the  Indicator,  upon  cotton-mills  of  the 
average  pressure ;  divide  by  41000,  latest  construction,  having  steam-en- 
(200  lbs.  x  220  ft.)  the  quotient  will  be  gines  fitted  up  on  the  most  approved 
the  horses*  power  (eftective.)    This  principles. 

(1.)  Engine  7  ft.  stroke,  17  strokes,  cylinder  37£  inches  bore,  called  50  horse 
power,  driving  220G0  hand  mule  spindles,  with  preparation,  besides  260  looms 
and  common  sizing;  indicated  16*73 lbs.  average  pressure. 

37i  x  37£  x  -7854  x  16-73  lbs.  x  7  ft.  stroke  doubled  x  17  strokes  33000 
=  134  horses'  power,  with  all  the  weight  on.   Friction  of  the  engine  and  shafting 
indicated  4£lbs.   37£  x  37  J  x  *7854  x  4$  lbs.  x  7  ft.  doubled  x  17  strokes 
33000  =  38  I.  P. 

The  whole  power  134  horses 

Friction  of  engine  and  shafting    .    .     38  =  ditto  =  '283 

Nett  or  available  power  .    .     96  =  ditto  =  -717 


(2.)  Engine  called  a  40-horse;  cylinder,  32$  inches  bore;  6  ft.  stroke,  20 
rokes  per  minute ; 
looms  with  common 


strokes  per  minute;  driving  15220  hand-mule  spindles,  with  preparation,  and  330 
>n  sizing;  indicated  18-95  lbs.  average  pressure. 


32£  x  32£  x  *7851  =  818  square  inches  area  x  C  ft.  stroke  doubled,  x  20  strokes 
x  18-95  Its.  -h  33000  =  108  horses'  power,  gross.  Friction  of  engines  and  shaft- 
ing, 1-53  lbs.  pressure,  or  28  horses'  power. 

Whole  power  118  horses. 

Friction  of  engines  and  shafting  .   .     28  ditto       =  £ 

Nett  or  available  power    .90  =  f 

To  give  the  result  of  all  the  experiments,  in  full,  would  take  up  too  much  time 
and  space.  I  have  therefore  condensed  them  into  the  following  table.  (See  next 
page.) 

The  result  of  these  experiments  gives  to  each  mechanical  horse  power 
600  hand-mule  spindles,  with  preparation ;  or, 
450  self-acting     do.  do. ;  or, 

200  throstle  spindles  do. ;  or, 

20  looms  with  sizing. 
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Each  indicated  horse  power  will  drive— 

305  hand-mule  spindles,  with  preparation ;  or, 
230  self-acting     do.  do.;  or, 

104  throstle  spindles  do.;  or, 

10^  looms  with  common  sizing. 
Including  preparation : 

1  throstle  spindle  =  3  hand-mule,  or  2\  self-acting  spindles ; 
1  self-acting  spindle  =  l£  hand-mule  spindles. 
Exclusive  of  preparation,  taking  only  the  spindle: 

1  throstle  spindle  =  3i  hand-mule,  or  2$  self-acting  spindles ; 
1  self-acting  =  1|  hand-mule  spindles. 
In  one-horse  power  each : 
Proportion  of  carding  '32   Proportion  of  carding  *3    Proportion  of  carding  f 
Do.  hand  spinning      -68   Do.  self-acting  spinning -7    Throstle  spinning     .  T 

!•  !•  1* 


Blackburn,  Park-place  Works, 
December  11,  1841. 


John  Baynes. 


A    FKW  REMARKS  ON  ELECTRO- METALLURGY.— BY  MR.  T.  B.  JORDAN. 
(From  the  Transactions  of  the  Royal  Cornwall  Polytechnic  Society.— Eighth  Annual  Report.) 


In  the  course  of  a  limited  series  of  expe- 
riments, which  I  have  tried  in  this  interest- 
ing branch  of  the  useful  application  of  elec- 
tricity, a  few  ideas  have  occurred  to  me, 
which  I  believe,  possess  the  charm  of  novelty. 
As  no  suggestion,  Wbwever  trivial  in  itself, 
can  be   considered  altogether  unimportant, 
when  it  bears  on  the  practical  application  of 
science  to  our  manufacturing  arts,  I  feel  no 
hesitation  in  laying  before  the  Society  the 
following  remarks  with  a  view  to  their  being 
made  public.    It  is  quite  evident  that  Mr. 
Spencer's  recent  discovery,  of  the  art  of  de- 
positing metals  from  a  solution  of  their  salts 
by  galvanic  action,  has  placed  in  the  hands  nf 
manufacturers  a  new  means  of  copying,  and 
the  importance  of  this  will  be  immediately 
apparent  to  these,  who  know  how  large  a 
portion  of  our  manufactures  in  metal  are  the 
copies  of  original  matrixes,  or  more  indirectly 
the  results  of  other  copying  processes.  Some 
imagine  that  because  it  is  only  the  means  of 
copying  it  is  really  of  little  value  ;  but  it  is 
impossible  to  allow  this  to  be  a  valid  abjec- 
tion, when  we  consider  how  very  few  metal 
articles  there  are,  which  do  not  wholly  or  in 
part  owe  their  origin  to  copying.    If  then  it 
can  be  shown  that  this  method  possesses  ad- 
vantages for  some  description  of  work,  which 
are  not  common  to  any  other,  and  that  there 
is  good  reason  to  suppose  it  may  be  economi- 
cally conducted,  then  we  may  fairly  infer,  that 
it  will  in  due  time  become  one  of  the  ordi- 
nary processes  of  our  factories. 

Its  advantages  are  numerous,  and  some  of 
them  so  self-evident  that  they  only  require 
naming  to  be  allowed;  for  instance,  any  sur- 
face, whatever  be  its  material  or  form,  may 
be  covered  with  a  coating  of  metal,  without 


heat  and  without  force;  this  coating  may  be 
allowed  to  accumulate  to  the  required  thick- 
ness, and  may  then  be  removed  from  its  ori- 
ginal, when  the  surfaces  which  were  in  con- 
tact, will  be  found  to  be  so  perfectly  alike 
that  it  is  impossible  to  discover  the  minutest 
scratch  in  one,  which  has  not  its  counterpart 
in  the  other.  In  proof  of  the  accuracy  of 
the  copy,  I  may  refer  to  the  numerous  admir- 
able copies  of  engraved  plates  and  medals 
already  before  the  public ;  if  any  of  these  spe- 
cimens be  examined  with  a  glass,  it  will  be 
found  that  not  only  every  line  of  the  graver, 
but  every  scratch  in  the  polished  surface  of 
the  original  plate,  is  faithfully  transferred, 
both  to  the  deposited  matrix,  and  the  subse- 
quent copy  of  it ;  aud  when  we  consider  the 
fact  that  both  these  copies  are  of  the  same 
material  as  the  original  plate,  and  that  that 
may  just  as  well  have  been  of  a  much  softer 
and  more  workable  material,  we  must  imme- 
diately conclude  that  there  is  no  other  known 
mode  of  copying,  possessing  like  advantages. 
But  as  the  application  of  it  to  the  copying 
of  engravings,  medals,  woodcuts,  and  similar 
subjects,  is  already  well  known,  I  merely  re- 
fer to  it  in  illustration  of  my  views,  and  will 
now  offer  a  few  reasons  for  supposing  that  it 
may  eventually  be  found  an  economical  pro- 
cess, for  some  of  the  more  ordinary  branches 
of  our  manufactures  in  metal. 

I  can  now  only  explain  the  principles  which 
lead  me  to  imagine  that  it  would  not  be  a 
costly  process  on  the  large  scale.  In  my 
preliminary  experiments,  I  have  used  Mr. 
Smee's  battery  of  platinated  silver  and  zinc, 
excited  by  diluted  sulphuric  acid  ;  it  acts  well 
and  is  more  convenient  than  the  sulphate  of 
copper  batteries. 
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Mr.  Spencer's  very  simple  and  cheap  ar- 
rangements, in  which  the  negative  plate  of  a 
single  pair  is  that  receiving  the  deposit,  is  I 
think  very  suitable  for  flnt  work,  but  for 
complicated  form«,  I  should  certainly  prefer 
having  the  battery  arrangement,  separate 
from  the  depositing  cell,  both  on  account  of 
its  being  more  manageable,  and  because  in 
this  way  the  solution  of  the  sulphate  of  cop- 
per is  kept  constantly  at  the  point  of  satura- 
tion hy  the  destruction  of  a  portion  of  the 
copper  plate  connected  with  the  negative 
plnte  of  the  battery  ;  of  course  the  solution 
of  this  plate  is  effected  by  the  portion  of 
acid  set  free  by  depositing  its  copper  on  the 
mould,  assisted  by  the  galvanic  action,  so 
that  in  fact  this  method  gives  us  the  power 
of  removing  the  material  from  any  old  and 
irregular  piece  of  metal,  and  depositing  it  in 
the  most  highly  wrought  mould  of  which 
we  may  wish  to  obtain  a  copy. 

In  taking  a  comparative  view  of  the  pro- 
bable cost  of  production,  it  will  not  be  ne- 
cessary to  consider  the  first  outlay  for  appa- 
ratus and  moulds,  because  there  must  be  a 
much  larger  outlay  before  commencing  oper- 
ations in  the  usuul  way ;  and  leaving  this 
out  of  the  question,  the  cost  of  any  electro- 
deposit  would  be  made  up  of  the  value  of  the 
raw  material,  of  the  zinc  and  acid  used  in 
the  battery,  and  of  the  time  employed  in 
making  the  arrangement. 

The  raw  material  may  be  obtained  in  con- 
siderable quantities,  at  its  lowest  price,  as 
old  sheathing  copper  would  be  admirably 
adapted  to  the  purpose,  on  account  of  the 
facility  with  which  it  may  be  bent  to  any  re- 
quired form.  The  zinc  and  acid  used  in  the 
battery  would  only  have  combined  to  form 
sulphate  of  zinc,  which  would  be  of  some 
value.  The  time  required  for  making  the  ar- 
rangements in  the  different  troughs  of  a 
large  factory,  would  be  comparatively  email, 
because  one  man  may  keep  a  grent  number 
at  work,  as  they  only  require  attention  once 
in  twenty  four  hours — of  course  there  must 
be  many  other  persons  employed  in  such  a 
factory,  in  preparing  new  patterns,  and  new 
battery  plates  and  connections,  but  these 
come  under  other  heads  of  expenditure  which 
have  their  counterparts  in  the  present  mode. 

I  will  now  suggest  a  few  of  the  plans 
which  may  be  used  for  producing  hollow  ves- 
sels. The  most  simple  process  which  has 
occurred  to  me,  and  the  one  which  I  have  al- 
ready used  with  success,  is  to  form  a  block 
of  some  easily  fused  material  into  the  shape 
of  the  interior  of  the  required  vessel,  which 
'serves  as  the  matrix  for  depositing  the  cop- 
per on  ;  when  this  is  sufficiently  thick,  it  may 
be  placed  on  the  fire  till  the  block  is  melted, 
when  the  fluid  material  may  be  poured  from 
any  of  its  openings,  and  leave  the  hollow  ves- 


sel complete  and  in  a  single  piece,  without 
the  aid  of  the  soldering  iron  or  hammer. 
The  temporary  block  on  which  this  vessel  is 
deposited  may  be  formed  of  wax,  cement, 
fusible  metal,  lead,  or  any  otber  convenient 
material  which  melts  at  a  much  lower  tem- 
perature than  the  metal  to  be  deposited.  I 
consider  this  method  to  be  peculiarly  applic- 
able to  the  most  complicated  forms  of  metal- 
lic musical  instruments,  and  to  crooked  tubu- 
lar work  generally  ;  but  it  has  certainly  the 
great  disadvantage  of  requiring  a  new  mould 
for  every  repetition  of  the  work,  or  rather  a 
new  block,  for  these  may  in  many  cases  be 
cast  in  a  mould  which  would  be  permanent 
for  any  number  of  repetitions.     There  is 
however  one  means  of  avoiding  this  in  some 
cases,  which  is  very  well  illustrated  by  the 
common  boot-tree;  if  this  were  put  together, 
and  after  having  its  surface  metallized,  placed 
in  the  depositing  trough  for  a  proper  time, 
we  should  certainly  have  it  covered  with  cop- 
per, we  may  then  take  out  the  centre  or  key 
piece,  which  would  unlock  the  others  and 
they  may  readily  be  removed,  leaving  a  cop- 
per boot — not  a  very  desirable  article  cer- 
tainly, but  the  block  may  just  as  well  have 
been  formed  to  a  more  suitable  shape.  Still 
there  are  disadvantages  in  this  mode  of  pro- 
cedure which  would  limit  the  application  to  a 
few  articles,  although  there  are  some  which 
could  not  readily  be  accomplished  in  any  other 
way.     For  the  production  of  ornamental 
vases  and  other  works  of  value,  I  would 
suggest  the  following  method  :  Let  the  whole, 
or  a  segment  of  the  work,  according  to  the 
nature  of  the  design,  be  moulded  in  wax, 
carved  in  wood,  cast  iu  plaster,  or  produced 
in  any  more  convenient  way,  theo  metallize 
the  surface,  and  deposit  on  as  large  a  portion 
of  the  original  as  will  relieve  in  one  piece, 
repeat  this  at  different  times  over  the  whole 
work,  and  so  manage  the  edges  of  each  piece 
that  the  whole  shall  key  together  in  the  usual 
way,  so  that  when  finished  you  will  possess  a 
metallic  mould  for  the  required  work.  Should 
the  design  be  complicated  in  form,  a  number 
of  pieces  will  be  requisite ;  but  there  are 
many"  very  expensive  articles  which  would 
readily  relieve  if  the  mould  were  in  a  single 
piece,  and  a  very  much  more  extensive  class 
which  may  be  made  in  two  parts.    Of  course 
the  inside  of  these  metallic  segments  would 
correspond  in  polish  and  finish  to  the  original 
mode),  and  the  metal  mould,  when  complete, 
would  serve  for  an  unlimited  number  of 
copies,  which  would  not  require  any  cleaning 
up  or  hand  finishing,  but  the  parts  would  re- 
quire to  be  put  together,  which  I  propose  to 
effect  by  the  same  power  that  produced  them ; 
this,  I  think,  may  be  done  by  covering  the 
work  with  wax  varnish  while  warm,  and  af- 
terwards carefully  cleaning  all  the  edges,  aod 
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then  binding  it  together  as  if  for  soldering : 
the  joints  must  now  be  touched  over  with 
nitric  acid,  and  the  article  properly  connected 
with  the  battery,  and  placed  in  the  deposit- 
ing trough  ;  copper  will  immediately  begin  to 
deposit  on  the  joints,  and  in  a  few  hours,  I 
imagine,  that  these  joints  would  be  quite  as 
strong  as  any  other  part ;  if  so,  the  method 
would  have  the  decided  advantage  of  joiuing 
the  work  with  pure  copper,  and  of  doing  this 
without  exposing  any  part  of  it  to  the  fire. 
I  have  not  yet  attempted  to  join  any  work  in 
this  way,  but  I  consider  that  I  have  good 
evidence  of  its  practicability,  in  the  well- 
known  fact  of  deposited  copper  uniting  with 
any  other  portion  of  copper  which  has  been 
cleaned  with  nitric  acid,  quite  as  intimately 
as  the  different  parts  of  the  original  piece  are 
united. 

In  the  foregoing  remarks,  I  have  endea- 
voured to  show,  that  the  system  of  Electro 
Metallic  deposits  is  capable  of  producing 
every  article  which  leaves  the  workshop  of 
the  copper-smith,  and  that  there  is  no  very 
apparent  reason  for  supposing  that  it  would 
be  too  costly  to  compete  with  the  usual  pro- 
cesses of  manufacture ;  still,  much  of  this 
opinion  is  speculative,  and  as  yet  I  have  not 
sufficient  experimental  evidence  to  offer  in 
support  of  it,  but  such  as  I  have,  has  fully 
satisfied  me  that  it  is  correct.  The  small 
toy  which  accompanied  this  paper  was  made 
a  few  days  before  the  meeting,  and  I  believe 
it  is  the  first  symmetrical  copper  vessel  ever 
produced  by  galvanic  action. 

Note. — The  specimen  of  an  electrotype  copy  of 
an  engraving,  which  accompanies  this  Repoit,  was 
executed  by  Mr.  Jordan  at  the  Museum  of  Eco- 
nomic Geology,  where  an  extended  series  of  re- 
searches on  this  subject  are  being  enrried  on,  of 
which  it  is  one  of  the  first  fruits.  Through  the 
kind  application  of  Mr.  Jordan,  the  conductors  of 
this  valuable  national  establishment  have  con- 
sented to  the  presentation  of  the  electrotype  matrix 
and  plate  to  the  Polytechnic  Society,  and  it  will 
form  a  very  interesting  part  of  the  Museum  of 
Manufactures. 


ABSTRACTS  OF  SPECIFICATIONS  OF  ENGLISH 
PATENTS  RECENTLY  ENROLLED. 

*##  Patentees  wishing  for  more  full  ab- 
stracts of  their  Specifications  than  the  present 
regulations  of  the  Registration  Offices  will  ad- 
mit of  our  giving,  are  requested  to  favour  us 
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Joseph  Woods,  late  of  Lawn-tlace, 
Lambeth,  but  now  of  the  Vulcan 
Foundry,  near  Warrington,  Lanca- 
shiue,  Civil  Engineer,  for  certain  im- 
provemenls  in  locomotive  engines,  and  also 
certain  improvements  in  machinery  for  the  pro- 
duction of  rotary  motion,  for  obtaining  mecha- 
nical power ;  which  improvements  in  machinery 


are  also  applicable  for  raising  or  impelling 
fluids. —  Petty  Bag  Office,  November  22, 
1841. 

The  first  improvement  in  locomotive  en- 
gines consists  in  using  loose  wheels,'  so  as  to 
admit  of  their  traversing  round  curves  more 
easily  than  at  present.  For  this  purpose,  one 
of  each  pair  of  wheels  is  keyed  or  otherwise 
fastened  to  its  axle  in  the  usual  way,  but  the 
opposite  wheel  is  allowed  to  turn  freely  on 
the  axle. 

The  second  improvement  cousists  in  a  new 
mode  of  lubricating  the  axle  bearings.  Un- 
derneath the  end  of  the  axle  is  a  small  roller 
partially  immersed  in  oil,  which,  being  turned 
round  by  contact  with  the  axle,  continually 
carries  up  and  distributes  a  supply  of  oil  as  it 
revolves. 

The  third  improvement  is  in  the  reversing 
gear  of  locomotives,  and  consists  in  makiug 
one  reversing  shaft  act  simultaneously  upon 
both  eccentric  rods  and  forks,  and  throw  them 
in  or  out  of  gear  with  the  weigh-bar  pin. 
For  this  purpose,  the  reversing  shaft  has  two 
arms,  fixed  angularly  to  each  other,  the  ends 
of  which  are  connected  by  links  with  the 
forked  extremities  of  the  eccentric  rods. 

The  fourth  improvement  consists  in  con- 
necting a  whistle  with  the  blast-pipe,  or  to 
one  end  of  a  cylinder,  so  as  to  give  a  constant 
intermittent  whistle  when  travelling  through 
a  fog,  or  when  any  obstruction  arises  to  the 
usual  speed  of  the  engine. 

The  fifth  improvement  consists  of  a  pe- 
culiar arrangement  and  construction  of  the 
swivel  joints  of  the  pipes  which  convey  the 
water  from  the  tender  to  the  engine. 

The  sixth  improvement  consists  of  a  new 
arrangement  of  the  parts  of  rotary  disc  en- 
gines ;  the  principal  peculiarity  of  which  lies 
in  the  forming  of  steam  passages  through  the 
centre  ball  of  the  diaphragm ;  the  construc- 
tion is  too  complicated  however  to  be  ex- 
plaiued  without  the  aid  of  drawings. 

William  Lewis  Rham,  of  Winkfibld, 
Berks,  for  certain  improvements  in  machinery 
or  apparatus  for  preparing  land,  and  sowing 
or  depositing  grain,  seeds,  and  manure.—  Petty 
Bag  Office,  November  25,  1841. 

This  apparatus  consists  of  a  rectangular 
iron  frame,  mounted  on  four  wheels,  the  axle 
of  the  hinder  wheels  giving  motion  to  the 
several  working  parts.  In  front  of  the  ma- 
chine are  a  number  of  angular  pressers,  which 
form  a  series  of  furrows  in  the  ground  for  the 
dibbles  which  follow  them.  Behind  the  dib- 
bles are  a  similar  number  of  hoppers  contain- 
ing the  seed,  and  behind  these  again  a  series 
of  larger  hoppers,  filled  with  manure.  The 
lower  end  of  each  hopper  is  contracted  and 
furnished  with  a  tumbler  valve,  which  is  a 
cylinder  with  a  recess  in  it  of  sufficient  capa- 
city to  receive  the  quantity  of  seed  or  manure 
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to  be  delivered  at  each  movement.  The  lower 
part  of  each  spout  is  enclosed  in  a  moveable 
shield  connected  to  the  tumbler  valve  by  a 
connecting  rod  and  crank ;  these  shields  are 
connected  by  rods  to  the  shacks  of  the  dib- 
bles, and  are  drawn  forward  by  their  motion, 
so  as  to  close  the  aperture  at  the  bottom  of 
each  spout  at  the  same  time.  The  dibbles 
and  two  series  of  hoppers  are  so  arranged  and 
connected  as  to  act  simultaneously,  and  are 
placed  at  such  a  distance  from  each  other, 
that  whilst  the  dibbles  are  making  one  row 
of  holes,  the  seed  is  being  deposited  in  the 
previous  row,  and  the  manure  is  being  dis- 
charged over  the  seed  the  third  row.  The 
hoppers  are  followed  by  a  row  of  forked 
rakes  which  draw  the  earth  over  the  seed 
and  manure  that  have  been  deposited,  and  by 
a  roller  which  levels  and  consolidates  the 
ground. 

Joseph  Gibbs,  of  the  Oval,  Kbnning- 
ton,  Civil  Engineer,  for  certain  improve- 
ments in  roads  and  railways,  and  in  the  means 
of  propelling  carriages  thereon.  —  Enrolment 
Office,  December  4,  1841. 

These  improvements  are  nine  in  number. 

The  first,  consists  in  constructing  the 
bridges  or  viaducts'  which  may  be  required  in 
the  formation  of  roads  and  railways,  partly  in 
the  manner  of  the  ordinary  arc-bridges,  and 
partly  in  the  manner  of  the  suspension  bridge, 
so  as  to  combine  in  one  structure  the  advan- 
tages of  both  systems  of  construction,  with- 
out any  abutments  being  required  to  resist 
the  thrust  of  the  arched  bridge,  or  any  land 
ties  to  bold  the  suspension  chains  in  their  place. 

The  second  improvement  consists  in  a 
method  of  making  common  roads  and  that 
description  of  railways  called  tramways,  of 
wooden  blocks,  laid  and  combined  in  such  a 
manuer,  that  every  block  shall  receive  a  sup- 
port from  each  of  those  adjoining  to  it.  This, 
is  effected  by  means  of  key-pieces,"  which 
may  be  made  of  wood,  or  of  wrought  or  cast- 
iron,  (the  latter  being  preferred,)  let  into 
horizontal  cuts  or  grooves  made  for  the  pur- 
pose in  all  the  angles  of  each  block  ;  so  that 
when  the  blocks  and  key-pieces  are  fitted  to 
each  other,  the  whole  will  form  one  solid 
mass.  In  cases  where  great  solidity  is  re- 
quired, the  patentee  proposes  to  cover  the 
foundation  of  the  road  with  thin  sheets  of 
iron,  previously  coated  with  zinc,  or  other 
anti-corrosive  material,  and  then  lay  the 
blocks  of  wood  on  these  sheets,  whereby  the 
material  composing  the  foundation  of  tbe  read 
is  prevented  from  rising  between  the  Llucks. 

The  third  improvement,  relating  to  the 
propulsion  of  carriages  on  railways,  is  fully 
illustrated  at  the  head  of  our  present  number. 

Tbe  fourth  improvement  consists  ol  another 
mode  of  propelling  carriages  upon  railways, 
by  means  of  stationary  engines. 


To  the  piston  of  the  engine  is  attached,  by 
a  cross-head,  two  arms  or  levers  which  are 
fixed  to  one  end  of  a  horizontal  shaft ;  upon 
the  other  end  of  this  shaft  is  fixed  a  vibrating 
lever  at  right  angles  to  tbe  former  levers  ;  to 
the  end  of  the  vibrating  lever  is  attached  an 
iron  rod,  called  a  vibrating  rod,  of  any  con- 
venient length,  and  to  it,  at  suitable  intervals, 
are  also  attached  any  convenient  number  of 
parallel  levers  turning  upon  axles.    At  each 
extremity  of  the  vibrating  rod  is  attached  (by 
a  chain  which  passes  over  fixed  wheels,  or 
drums  to  keep  the  vibrating  rod  always 
stretched  in  a  straight  line)  a  counterbalance 
weight.    There  is  also  a  frame  attached  to 
the  carriages,  which  carries  three  axles  ;  upon 
the  first  axle,  are  two  wheels  which  run  upon 
the  same  rails  as  the  carriage  ;  upon  the  se- 
cond, is  a  lever  running  loose  upon  its  axle, 
which  has  at  one  end  a  wheel  or  roller,  that 
runs  upon  the  vibrating  rod,  and  at  the  other 
end  a  pall  actiog  upon  tbe  teeth  of  a  ratchet 
wheel,  and  also  running  loose  on  the  same 
axle.   Fixed  to  the  ratchet  wheel  is  a  toothed 
wheel,  which  takes  into  a  pinion  upon  the 
third  axle,  and  gives  motion   to  another 
toothed  wheel,  which  takes  into  another  pi- 
nion fixed  upon  the  second  axle,  and  which 
latter  gives  motion  to  the  driving  wheels. 

A  slow  motion  being  given  by  tbe  steam 
engine  to  the  system  of  levers  connectedwith 
it,  they  communicate  motion  to  the  vibrating 
rod,  causing  it  to  ascend  and  descend  each 
time.  This  vibrating  rod  acting  against  the 
roller  at  one  end  of  the  loose  lever,  lifts  up 
the  one  end  and  depresses  tbe  other  to  which 
the  pall  is  attached  ;  tbe  pall  acting  upon  the 
teeth  of  the  ratchet  wheel  moves  it  round 
together  with  the  toothed  wheel  with  which 
it  is  connected,  and  thus,  through  the  system 
of  wheels  and  pinions,  motion  is  communi- 
cated to  the  driving  wheels  of  the  carriage, 
with  a  degree  of  velocity  proportionate  to  the 
ratios  of  the  wheels  and  pinions. 

The  fifth  improvement  consists  in  propel- 
ling carriages  on  railways  by  the  following 
contrivance  : — near  the  centre  and  through 
the  whole  length  of  a  railway  a  pair  of  sliding 
bars  of  wood  or  iron  (wood  being  preferred) 
are  properly  mounted  upon  friction  rollers, 
or  on  vertical  vibrating  levers,  kept  on  the 
stretch  by  counterbalance  weights  attached 
to  their  ends.  These  bars  are  actuated  in  the 
same  manner  by  the  lever  as  before  described, 
except  that  one  is  always  travelling  in  a  con. 
trnry  direction  to  the  other.  On  these  vi 
brating  bars  are  placed  a  pair  of  propelling 
rollers  attached  to  toothed  wheels,  which  take 
into  a  pinion  on  the  axle  of  the  driving  wheels 
of  the  carriage.  These  rollers  turn  loose 
upon  their  axles,  and  have  ratchet  teeth 
within  them  which  are  taken  hold  of  by  a 
pall  secured  to  the  axle.    By  this  means  the 
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roller  slips,  whilst  the  har  is  being  drawn 
backwards  in  a  contrary  way  to  that  in  which 
the  carriages  travel,  hut  when  the  bar  pro- 
ceeds io  the  direction  which  the  carriages 
travel,  the  pall  then  takes  hold  of  the  ratchet 
teeth  and  communicates  motion  through  the 
wheel  and  pinion  to  the  driving  wheel. 

The  sixth  improvement  consists  of  another 
modification  of  means  for  propelling  carriages 
on  railwnys  : — a  steam  cylinder  is  placed  in 
the  line  of  rails,  hut  below  them,  which  causes 
the  stroke  of  the  steam-engine  to  actuate  the 
vibratory  bars  without  the  intervention  of 
levers  and  shafts.  In  this  case  no  crank  is 
needful,  and  the  length  of  the  stroke  of  the 
piston  may  be  proportioned  to  the  length  of 
the  vibration  of  the  bar. 

The  seventh  improvement  relates  to  the  run- 
ning of  carriages  on  common  roads.  Track- 
ways of  blocks  of  stone  are  laid  down  as  now 
practised,  except  that  the  joints  are  to  be 
laid  askew  to  give  a  smoother  motion  to  the 
carriage  wheels.  Between  the  blocks  a  con- 
tinuous longitudinal  piece  of  wood  is  laid, 
the  upper  edges  of  which  are  chamfered  or 
bevelled  off.  On  this  longitudinal  piece  of 
timber  a  guide-wheel  runs,  touching  only  the 
chamfered  edges  ;  the  guide-wheel  has  a  flange 
on  each  side,  hut  the  flanges  do  not  touch  the 
sides  of  the  timber.  This  guide-wheel  tra- 
versing along  the  timber  keeps  the  carriage 
wheels  upon  the  blocks. 

The  eighth  improvement  consists  in  another 
mode  of  propelling  carriages  on  railways  and 
trarr  roads : — in  the  centre  of  the  road,  bars  of 
wood  are  properly  jointed  or  connected  toge- 
ther, so  as  to  form  one  continuous  har  the 
whole  length  of  the  road.  This  continuous 
bar,  which  is  called  a  propelling  bar,  is  placed 
upon  spring?,  which  force  it  upwards.  A 
pilot  carriage  is  first  moved  over  the  road  by 
horses,  or  other  suitable  power  at  a  slow  rate, 
in  the  centre  of  which  carriage  and  connected 
with  it,  is  a  roller,  the  weight  of  which  must 
be  proportioned  to  the  resilient  force  of  the 
springs  under  the  propelling  har,  so  that  it 
may  be  able  to  depress  that  bar  on  passing 
over  it.  As  soon  as  the  bar  is  depressed,  it 
is  firmly  clutched  and  held  down  by  iron 
claspers,  until  it  is  required  to  give  off  the 
power  in  the  springs.  A  propelling  roller  is 
placed  at  the  end  of  the  carriage,  of  sufficient 
weight  to  propel  the  carrihges  ;  this  roller 
bears  only  upon  the  propelling  bar,  which,  as 
before  mentioned,  is  held  down  by  the  clasp- 
ers. until  set  free  by  the  disengaging  appa- 
ratus :  when  the  propelling  bar  rises  behind 
the  roller  and  acts  as  a  lever,  continually 
urging  the  carriage  forward.  By  this  means 
a  slow  motion  may  be  converted  into  a  quick 
one,  free  from  the  disadvantages  usually  at- 
tending high  velocities. 

The  ninth  and  last  improvement  consist! 


in  the  following  method  of  propelling  car- 
riages upon  railways.  A  railway  is  formed 
of  longitudinal  and  transverse  sleepers,  with 
rails  of  any  approved  form.  Upon  some  of 
the  transverse  sleepers  at  convenient  dis- 
tances, are  fixed  bearings  for  friction  wheels 
or  drums  in  pairs,  which  support  a  wooden 
cylindrical  shaft  of  any  length  that  may  be 
required.  Attached  to  one  or  both  ends  of 
a  carriage  is  a  wheel,  the  surface  of  which  is 
in  contact  obliquely  with  the  surface  of 
the  wooden  6haft,  and,  consequently  has  its 
axis  oblique  to  the  axis  of  the  shaft  A 
slow  motion  being  given  to  the  shaft,  by  any 
approved  means,  and  thereby  communicated 
to  the  wheel,  the  carriage  will  be  propelled 
with  a  great  velocity,  which  may  be  increas- 
ed or  diminished,  according  to  the  angle  at 
which  the  wheel  is  set  to  the  shaft,  and  to 
the  proportion  that  the  diameter  of  the  said 
wheel  and  shafts  bear  to  each  other. 

George  Bent  Ollivant,  and  Adam 
Howard,  of  Manchester,  Millwrights, 
for  certain  improvements  in  cylindrical  print- 
ing machinery,  for  printing  calicoes  and  other 
fabrics,  and  in  the  apparatus  connected  there- 
with, which  is  also  applicable  to  othtr  useful 
purposes.  —  Enrolment  Office,  December  5, 
1841. 

These  improvements  consist,  firstly,  in  ar- 
ranging the  printing  cylinders  over  each  other, 
with  a  separate  bowl  to  each. 

Secondly,  in  driving  the  four  printing  cy- 
linders by  two  vertical  shafts,  one  at  each 
end  of  the  machine.  On  each  shaft  are  two 
bevel  wheels  which  take  into  bevel  wheels  on 
each  pair  of  cylinders. 

There  is  a  clutch-box  at  the  bottom  of 
each  shaft  to  enable  each  set  of  cylinders  to 
be  used  independently  of  the  other,  and  two 
pieces  of  cloth  to  be  printed  at  once. 

Thirdly,  in  different  modes  of  putting  on 
and  relieving  the  nip  or  pinch  of  the  printing 
cylinders,  either  simultaneously  or  separately. 

Fourthly,  in  the  application  of  a  "  pitch- 
bar,"  suspended  from  a  horizontal  axis,  to 
the  cylinders. 

Fifthly,  in  the  employment  of  differential 
driving  gearing,  which  is  applicable  to  all 
kinds  of  machinery  requiring  a  variable 
speed. 

This  gearing  is  composed  of  two  shafts, 
carrying  two  sets  of  differently  proportioned 
cog-wheels  which  take  into  each  other;  each 
pair  of  wheels  being  thrown  in  or  out  of 
gear  by  a  tappet-rod  which  slides  in  a  groove 
formed  in  one  of  the  shafts. 

Sixthly,  in  an  apparatus  in  which  the 
printed  pieces  of  cloth  are  dried,  by  passing 
them  over  a  series  of  steam  chests,  or  ordi- 
nary drying  cylinders. 

John  Mee,  of  Leicester,  Frame- 
smith,  for  improvements  in  the  manufacture 
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of  looped  fabrics.— Enrolment  Office,  De- 
cember 5,  1841. 

The  first  improvement  consists  in  adapt- 
ing warp  machinery  to  a  stocking  frame,  for 
producing  ornamental  patterns  of  warp  fa- 
bric, by  using  two  or  or  more  sets  of  threads, 
which  are  capable  of  being  brought  into  ac- 
tion at  different  times. 

The  second  improvement  consists  in  com- 
bining warp  machinery  with  a  stocking 
frame,  for  the  purpose  of  producing  orna- 
mented fabrics  and  platted  work,  on  the  face 
of  the  stocking  fabric,  as  well  as  in  the 
fabric  which  is  produced  by  the  warp  ma- 
chinery. The  arrangements  are  in  each  case, 
however,  unintelligible  without  the  illustra- 
tive drawings,  which  accompany  the  specifi- 
cation. 

J  A  MRS  COLLEY  MARCH,    OP  BARNSTA- 

tle,  Devon,  Suroeon,  for  certain  im- 
proved  means  of  producing  heat  from  the 
combustion  of  certain  kinds \of  fuel— Enrol- 
ment Office,  December  8,  1 84 1 . 

These  improved  means  consist  in  impelling 
a  sufficient  quantity  of  atmospheric  air  in 
streams  downward,  upon  the  surface  of  the 
coals  in  furnaces,  instead  of  allowing  it  to 
ascend  through  fire  bars  in  the  ordinary  way. 

This  principle  is  first  shown  as  applied  to 
a  stationary  boiler ;  beneath  the  boiler  in- 
stead of  the  ordinary  fire  place,  there  is  a 
deep  cavity  filled  with  coals,  called  the  coal 
chest,  its  bottom  being  a  plate  furnished  with 
two  toothed  racks  and  guide-bars,  so  as  to 
be  raised  to  the  top  of  the  cavity  as  the  fuel 
is  consumed.  This  plate  is  furnished  on  each 
side  with  hinged  flaps,  which  lie  close  against 
the  sides  of  the  cavity,  and  prevent  tbe  coals 
from  escaping.  In  order  to  guard  against 
the  jamming  of  the  coals,  tbe  cavity  or  coal 
chest  is  made  a  trifle  larger  at  top  ,than  at 
bottom ;  a  difference  of  one  inch  each  way 
being  said  to  be  sufficient  for  a  coal  chest 
four  feet  deep.  A  main  pipe  connected  with 
a  revolving  fan,  or  other  suitable  blower 
passes  in  at  tbe  front  of  tbe  boiler,  through 
tbe  bottom  of  which  short  tubes  project 
downwards,  which  direct  the  streams  of  air 
upon  tbe  surface  of  the  fuel.  The  furnace 
is  lighted  by  placing  live  coals,  or  cbips, 
shavings,  &c,  on  the  top  of  tbe  fuel  and 
passing  a  moderate  stream  of  air  down  upon 
it,  w  hen  tbe  surface  becomes  perfectly  ignited 
all  over  in  about  five  minutes  ;  and  the  stream 
of  air  being  increased,  perfect  and  smokeless 
combustion  goes  on  at  the  surface  of  the 
coals.  As  tbe  fuel  is  consumed,  it  is  raised 
by  a  couple  of  wheels  and  pinions,  which 
work  in  tbe  racks  of  the  plate  upon  which 
the  coals  are  supported. 

The  same  principle  is  shown  with  such 
modifications  as  are  necessary  to  adapt  it  to 
locomotive  and  to  marine  steam  boilers ;  in 


the  former  case  the  fan  is  placed  within  the 
water  space  of  the  tender,  and  driven  by  a 
belt  from  one  of  the  running  wheels;  tbe 
coals  are  raised  by  two  screws,  one  right 
handed,  the  other  left,  worked  by  cogged 
wheels,  placed  beneath  the  coal  chest 

The  patentee  states,  that,  975  cubic  feet 
of  atmospheric  air,  are  required  in  this  far- 
nace,  to  evaporate  one  cubic  foot  of  water. 
The  jet  tubes  from  which  the  air  is  driven 
upon  the  burning  fuel,  vary  from  three 
quarters  of  an  inch,  to  one  inch  and  a  quar- 
ter. Sixteen  tubes  one  inch  in  diameter, 
evaporated  20  cubic  feet  of  water  per  hour. 
The  tubes  are  found  to  be  most  advantage- 
ously disposed,  when  placed  at  intervals  of 
about  nine  inches  from  each  other.  The  pa- 
tentee excepts  anthracite  coal  from  the  fuels 
adapted  to  this  method  of  combustion,  and 
proposes,  when  a  strong  flame  is  required,  to 
introduce  some  combustible  fluid  (as  coal 
tar)  with  the  streams  of  air.  The  fuel  im- 
mediately beneath  each  jet  burns  into  a 
hollow,  which  is  to  be  levelled,  and  any  clink- 
ers that  may  form  to  be  removed,  by  an  iron 
hook,  through  a  door  provided  for  that  pur- 
pose. 

Tbe  fuel  is  not  to  be  used  in  pieces  larger 
than  an  orange,  and  is  to  be  mixed  with 
small*coal  to  fill  up  the  interstices. 

The  claim  is  to  the  mode  of  obtaining 
combustion  of  coal  by  causing  streams  of 
air  to  be  blown,  and  caused  to  impinge  oa 
the  upper  surface  of  such  fuel,  without 
passing  through  tbe  general  body  of  coal  be- 
low tbe  ignited  surface. 

Henry  Richardson  Fansiiaw,  the 
Younger,  late  or  Joinville-lr-Pont, 
in  the  Kingdom  of  France,  but  now  op 
Hatiirld-street,  Christcmurcii,  Scu- 
rry, Chemist,  for  improvements  in  curing 
hides  and  skins,  and  in  tanning,  washing,  and 
cleaning  hides,  skins,  and  other  matters. — En- 
rolment Office,  December  10,  1841. 

This  patentee  states,  that  tannin  matter 
when  once  penetrated  into  bides  or  skins,  is 
quickly  taken  up  and  the  liquor  reduced  in 
strength,  and  that  it  is  desirable  to  remove 
such  weakened  liquor  to  allow  fresh  portions 
of  stronger  liquor  to  be  introduced  into  the 
pores  of  the  bides  or  sktns,  and  deposit  fresh 
quantities  of  tannin.  That  he  is  aware  that 
several  plans  have  been  proposed,  and  patents 
taken  out  for  methods  of  driving  the  liquor 
into  the  hides  by  hydrostatic  and  other  pres- 
sures, and  that,  although  the  present  patentee 
uses  pressure  for  like  purposes,  he  does  not 
claim  tbe  same,  excepting  when  brought  into 
action  in  some  one  or  other  of  the  modes 
hereinafter  described.  And  that  his  inven- 
tion has  for  its  object  certain  means  of 
constructing  and  working  machines,  whereby 
hides  and  skins  are  alternately  submitted 
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to  tannin  liquor  to  absorb  the  same,  and 
then  by  pressure  to  remove  tbe  weakened 
or  spent  liquor,  that  the  hides  or  skios  under 
process  may  again  be  in  the  most  favourable 
state  for  imbibing  fresh  portions  of  tannin. 

la  the  first  machine  the  skins  are  laid  flat 
one  above  the  other,  and  fine  bark  dusted 
between  them  ;  in  some  cases,  cords  are 
passed  through  the  four  corners  of  the  skins, 
which  are  kept  separate  by  knots  or  washers 
of  wood,  &c. ;  the  cords  are  attached  to  the 
four  corners  of  a  large  plate  or  plunger,  which 
is  moved  up  and  down  by  a  couple  of  rods 
■worked  by  eccentrics,  or  other  suitable  me- 
chanism. 

When  the  plunger  is  raised  the  skins  are 
separated  and  freely  imbibe  tbe  tannin  liquor 
in  which  they  are  immersed,  and  which  on  the 
plunger  being  depressed  again,  is  squeezed 
out,  a  fresh  portion  being  imbibed  on  its  next 
ascent,  and  so  on  till  the  process  is  complete. 
In  another  form  of  the  machine  the  plunger 
is  placed  below  the  skins  and  presses  tbem  up 
against  a  fixed  bed  or  table  placed  above  them. 

A  second  machine  described  as  applicable 
to  this  purpose  is  very  similar  to  a  rolling 
mill  ;  it  consists  of  a  circular  pit  containing 
tannin  liquor,  in  which  the  hides  or  skins  are 
laid.  Two  rollers  of  wood  or  other  suitable 
material  are  mounted  on  a  shaft,  which 
passes  across  the  pit,  and  is  supported  in  its 
centre.  The  axles  of  the  shaft  have  each 
two  spiral  grooves  around  their  circumference, 
and  on  the  rollers  there  is  a  projecting  pin 
working  in  the  same,  so  that  on  the  shaft 
being  turned,  the  rollers  travel  round  the 
pit,  moving  at  the  same  time  from  and  to- 
wards the  centre,  and  rolling  over  every  por- 
tion of  the  hides  in  a  spiral  direction,  press 
or  squeeze  out  the  liquor  from  the  hides 
which  imbibe  a  fresh  portion  as  soon  as 
liberated  from  the  pressure  of  the  rollers. 

A  third  apparatus  consist  of  a  large  outer 
cylinder  of  wood,  around  the  inner  circum- 
ference of  which  the  hides  or  skins  are  fas- 
tened by  wires,  tapes,  &c,  being  introduced 
through  doors  provided  for  that  purpose, 
which  are  afterwards  closed.  Within  this 
cylinder  is  placed  a  large  roller  cylinder, 
which  rests  upon  the  hides  at  the  bottom  of 
the  outer  cylinder,  and  is  retained  in  its 
place  by  the  side  plates  of  the  former,  in 
which  there  are  a  number  of  slits  or  openings 
all  round,  for  the  free  ingress  nnd  egress  of  the 
tannin  liquor,  in  which  the  apparatus  is  either 
wholly  or  partially  immersed.  Motion  being 
given  to  the  outer  cylinder  from  any  conve- 
nient source,  the  bides  are  carried  down  un- 
der the  roller,  by  which  the  liquor  is  squeezed 
out,  and  a  frtfch  portion  afterward  imbibed. 
This  arrangement  may  be  reversed,  and  the 
roller  made  to  press  against  the  top  of  the 
cylinder  if  preferred. 

In  the  fourth  plan,  the  hides  are  fastened 


around  a  large  revolving  cylinder,  either 
wholly  or  partially  immersed  in  liquor.  An 
endless  band  of  felt,  cloth,  or  canvass  coated 
with  india  rubber,  passes  down  under  this 
cylinder  and  up  over  a  roller  placed  above  it ; 
on  motion  being  given  to  the  roller,  the  cylin- 
der is  carried  round  and  the  hides  at  its  lower 
circumference  subjected  to  the  squeezing  of 
the  endless  band ;  or  the  endless  band  is 
dispensed. with,  and  a  roller  is  made  to  press 
on  the  upper  or  lower  portion  of  the  revolv- 
ing cylinder. 

The  liquor  may  in  cither  case  be  kept  at 
any  approved  temperature  by  pipes,  through 
which  hot  water  or  steam  is  passed.  By 
using  water  instead  of  tannin  liquor,  any  of 
the  foregoing  apparatus  may  be  used  for 
washing  and  cleausing  hides,  skins,  &c. 
The  claim  is,  1.  To  the  mode  of  subjecting 
hides  and  skins  alternately  to  be  pressed  and 
relieved  from  pressure,  by  means  of  a  plunger 
as  described.  2.  To  the  mode  of  subjecting 
bides  and  skins  alternately  to  pressure  and 
relief  from  pressure,  by  rolling  surfaces  which 
also  traverse  from  and  to  the  centre  of  the 
machine  as  described.  3.  To  the  mode  of 
applying  hides  or  skins,  inside  or  outside  of 
a  revolving  cylinder  or  frame,  and  subjecting 
them  to  pressure  by  rolling  surfaces  or  end- 
less bands  as  described. 

The  "  improvements  "  of  this  patentee  differ 
in  nothing  essential  from  those  patented  two 
or  three  years  ago  by  Messrs.  Ilerapath  and 
Co.,  aud  now  in  use  in  a  great  many  tan- 
neries in  England  and  Scotland. 

George  Claudius  Ash,  of  Broad- 
Street,  Golden-Square,  Dentist,  for 
improvements  in  apparatus  for  fastening 
candles  in  candlesticks . — Enrolment  Office, 
December  11,  1841. 

This  apparatus  consists  of  a  double  wedge 
or  filling  piece  of  metal,  which  is  composed 
of  two  convex  plates  or  limbs,  having  a  ten- 
dency to  remain  at  a  certain  distance  apart, 
and  when  applied  to  holding  a  candle  in  a 
candlestick,  the  one  limb  nbutting  against 
the  caudle,  and  the  other  against  the  interior 
of  the  socket,  effects  the  required  holding. 
These  filling  pieces  are  shown  as  constructed 
in  various  ways,  iu  some  cases  plates  and 
springs,  and  in  another  instance  wire  only 
being  used.  The  patentee  states,  that  he  is 
"  aware  that  it  has  been  proposed  to  con- 
struct candlesticks  with  wbat  may  be  called 
spring  holders  or  sockets  for  caudles,  in  con- 
nection with  and  forming  part  of  a  candle- 
stick. I  do  not,  therefore,  claim  the  retain- 
ing candles  in  candlesticks  by  means  of  spring 
instruments  generally,  but  do  confine  my 
claim  of  invention  to  the  mode  of  fastening 
caudles  in  candlesticks,  by  applying  elastic 
metallic  wedges  or  filling  piecc9,  which  being 
separate  from  the  candlestick,  may  be  used 
with  different  candlesticks." 
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'£j>  Intending  Patentees  are  informed  that 
they  may  be  supplied  gratis  with  Printed  In- 
structions, containiny  every  particular  neces- 
sary for  their  safe  guidance,  by  application 
(post-paid)  to  this  Office,  uhere  is  kepi  the 
only  Complete  Rkgistky  or  Patent*  Ex- 
tant {from  1617  to  the  present  time);  Pa- 
tents, buth  British  and  Foreign,  solicited. 
Specifications  prepared  or  revised,  and  all  other 
Patent  business  transacted  uith  economy  and 
despatch. 


NOTICES  OF  RECENT  AMERICAN  PATENTS. 

[Selected  and  abridged  from  the  Franklin  Journal.] 
Steam  Engines.  New  arrangement  for 
preventing  the  Dead  Point  in  the  Crank.  C. 
F.  Ferris.  "  What  I  claim,"  says  tbc  paten- 
tee, "  as  my  invention,  is  the  manner  in  which 
I  have  arranged  and  combined  the  horizontal 
and  vertical  cylinders,  that  is  to  say,  I  claim 
placing  said  cylinders  (whether  one  be  hori- 
zontal, and  the  other  vertical,  or  otherwise, 
providing  their  relation  to  each  other  be  still 
the  same,)  at  right  angles,  or  nearly  so,  with 
their  closed  ends  adjoining  each  other,  and 
the  crank,  or  mean  shaft  between  them,  at 
the  junction  of  the  angle,  and  operating  the 
cranks  by  means  of  having  the  connectiug- 
rods  of  both  cylinders  attached  to  them." 

The  placing  two  steam  cylinders,  with  their 
axes  at  right  angles,  has  been  heretofore 
done,  and  with  the  same  object  in  view  as 
that  above  stated;  but  the  novelty,  in  the 
present  instance,  consists  in  the  placing  the 
two  closed  ends,  or  what  usually  constitutes 
their  bottoms,  close  to  each  other,  with  the 
crank  shaft  so  situated  as  to  occupy  the  space 
between  said  closed  ends.  From  the  crank, 
or  rather  cranks,  connecting  rods  extend  to 
the  pistons  of  each  cylinder,  in  the  ordinary 
way.  By  this  arrangement  a  great  part  of 
the  room  is  saved,  which  was  uselessly  oc- 
cupied by  the  connecting  and  operating  parts, 
on  the  former  plans  of  placing  the  two  cylin- 
ders ;  and  so  far,  certainly,  this  may  be  con- 
sidered as  an  improvement. 

Improved  Water-Wheel,  Joseph  Han- 
chett.  This  wheel  is  a  modification  of  the 
well  known  paddle  wheel,  in  which  the  pad- 
dles are  always  kept  vertical,  by  an  eccentric 
guide  wheel,  or  disk,  at  the  side  of  the  main 
wheel,  the  axis  of  each  paddle  having  a  crank, 
which  works  in  the  eccentric  guide  wheel,  so 
that  as  the  main  and  guide  wheels  revolve  to- 
gether the  paddles  enter  and  leave  the  water 
vertically,  instead  of  radially.  That  which 
the  patentee  claims  as  an  improvement  con- 
sists of  a  method  of  changing  the  relative 
position  of  the  main  and  guide  wheels,  so  as 
to  make  the  paddles  enter  and  leave  the 
water  at  a  given  inclination  ;  and  this  is  ef- 
fected by  having  the  shaft  of  the  main  wheel 


suspended  in  stirrups  attached  to  two  short 
shnfts,  on  one  of  which  the  guide  wheel  works ; 
on  the  end  of  these  shafts  are  the  levers,  which 
change  the  position  of  the  stirrups,  and  con- 
sequently the  main  wheel,  relatively  to  the 
guide  wheel.  The  line  of  the  paddles  will 
always  be  parallel  with  the  line  passing 
through  the  centre  of  the  guide  and  main 
wheels.  This,  we  suppose,  will  be  just  as 
good  as  some  of  the  numerous  analogous 
contrivances  which  have  been  made  the  sub- 
jects of  patents,  but  none  of  which  has  yet 
superseded  the  ordinary  wheel,  or  even  placed 
it  in  jeopardy. 

Improvements  in  the  Universal 
Chuck;  Simon  Fairman.  The  chuck  which 
is  the  subject  of  these  improvements  is  of  tbe 
kind  in  which  tbe  holders,  or  pieces,  which 
confine  the  articles  to  be  turned,  are  moved 
simultaneously  towards,  or  from,  the  centre 
of  the  chuck,  by  means  of  a  convolute  groove 
on  a  plate  at  tbe  back.  The  first  improve- 
ment id  in  tbe  mode  of  uniting  the  front  and 
back  plates  by  meanB  of  a  tube  which  projects 
from  tbe  back  of  tbe  front  plate,  and  unites 
it  to  the  back  plate,  the  two  being  held  to- 
gether by  a  nut  which  screws  on  to  the  end  of 
the  tube.  The  inside  of  the  tube  is  provided 
with  a  female  screw  to  screw  on  to  the  man- 
drel. Whilst  the  chuck  is  on  the  mandrel 
tbe  nut  may  be  loosened,  which  will  allow  of 
the  revolving  of  the  back  plate,  on  which  is 
the  convolute  groove,  to  work  the  holders. 
The  second  improvement  is  in  making  open- 
ings in  tbe  outer  rim  attached  to  the  front 
plate,  through  which  that  part  of  the  holders 
which  slides  in  the  plate  may  pass,  so  that 
that  part  of  the  holders  may  be  made  long 
for  a  steady  bearing,  and  be  allowed  to  pass 
out  through  those  holes  in  the  rim,  when  any 
thing  of  great  diameter  is  to  be  turned. 

Improvements  in  the  Rotary  Fan 
Blower  ;  James  Stewart.  This  improve- 
ment consists  simply  in  using  two,  or  more, 
fan  wheels  on  the  same  shaft,  each  contained 
in  a  separate  chamber ;  the  current  generated 
by  the  first  wheel  is  received  into  tbe  second 
chamber,  and  passes  through  the  second, 
third,  and  so  on,  if  more  than  two  are  used. 
Dr.  Jones  states,  that  be  has  seen  this  ma- 
chine in  operation  in  blowing  a  smith's  forge, 
and  that  its  action  was  such  as  to  bespeak 
Teal  utility. 

Improved  Dredging  Machine;  Wm. 
Easby.  This  machine  is  intended  to  be  work- 
ed by  horses,  that  travel  on  a  circular  plat- 
form, built  on  tbe  deck  of  a  large  scow.  The 
whole  machine  is  made  narrow  enough  to 
pass  through  a  canal  lock,  and  in  order  to 
make  the  platform,  on  whictvfhe  horses  tra- 
vel, of  sufficient  size,  a  segment  of  the  circle, 
called  a  wing,  is  hinged  on  each  side  to  tbe 
scow,  so  that  in  passing  through  a  canal  lock, 
or  any  other  narrow  place,  the  wings  may  be 
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tamed  up.  The  scoop  is  to  be  worked  by 
two  barrels,  or  drums,  placed  one  at  the 
top,  and  the  other  at  the  bottom,  of  a  verti- 
cal shaft,  in  the  middle  of  the  platform — these 
drums  are,  alternately,  thrown  in  and  out  of 
gear  by  means  of  a  vertical  slidiug  bolt,  and 
a  horizontal  lever,  worked  by  the  attendant. 
The  chain  that  draws  up  the  scoop  passes 
round  a  roller  at  the  end  of  the  machine,  and 
thence  around  the  barrel  at  the  top  of  the 
shaft,  and  that  which  draws  it  down  and 
back,  passes  under  the  platform,  and  winds 
on  the  lower  barrel. 

The  scoop  is  attached  by  one  of  its  sides 
to  two  long  guide  poles,  that  slide  in  loops 
made  in  two  collars,  turning  loosely  on  the 
ends  of  a  horizontal  windlass,  which  forms 
the  axis  arouod  which  the  scoop  swings, 
when  drawn  up  or  let  down.    In  letting 
down  the  scoop,  the  chain  which  is  attached 
to  its  bottom  is  drawn  in  by  throwing  the 
lower  barrel  into  gear  ;  this  causes  the  guide 
poles  of  the  scoop  to  slide  in  the  loops, 
which  brings  it  near  to  the  windlass,  and 
after  it  has  passed  a  vertical  line  its  gravity 
causes  it  to  sink.    The  lower  barrel  is  then 
thrown  out  of,  and  the  upper  into,  gear ;  by 
this  the  scoop  is  drawn  along  the  bottom, 
and  filled,  and  then,  with  its  load,  is  drawn 
up  out  of  water.    The  stuff  raised  is  dis- 
charged from  it  into  a  scow,  or  other  re- 
ceptacle, by  pulling  a  rope,  or  chain,  which 
disengages   a   spring  catch,  by  which  the 
hinged  bottom  is  fastened.    The  bottom  is 
closed  as  the  scoop  strikes  the  water,  in  the 
operation  of  being  drawn  down  to  be  re-fill- 
ed.   The  distance  to  which  the  scoop  de- 
scends below  the  windlass,  around  which  it 
works,  is  regulated  by  a  chain,  which  winds 
around  it,  and  is  attached  to  a  brace  connect- 
ing the  two  guide  poles  together,  near  the 
scoop. 

Improvement  in  the  Franklin  Cook- 
ing Stove,  R.  B.  Uoughlon.   The  back 
plate  of  the  fire-place  in  this  stove,  instead  of 
running  up,  as  usual,  rises  only  a  few  inches, 
and  just  above  the  upper  edge  of  it  a  square 
shaft  extends  from  side  to  side  of  the  stove, 
and  passing  through  one  of  the  side  plates  is 
provided  with  a  winch  by  which  to  turn  it 
round—  from  one  of  the  sides  of  this  shaft 
grate  bars  project,  and  from  a  contiguous 
side,  a  flat  plate  extends  at  right  angles  to 
the  grate  bars.    Betweeo  the  back  plate  of 
the  fire-place  and  the  front  plate  of  the  oven, 
there  is  another  plate,  extending  nearly  as 
high  as  the  top  of  the  oven,  with  a  flue  be- 
tween it  nnd  the  oven  ;  and  the  side  plate  of 
the  stove  is  provided  with  an  opening,  and 
door  to  correspond  to  the  space  between  it 
and  the  back  plate.    By  this  arrangement 
the  fire  may  be  situated  nearer  to,  or  further 
from,  the  oven.    When  the  shaft  is  so  turn- 
ed as  that  the  grate  bars  lie  horizontally, 


the  fire  is  sustained  on  the  grate,  and  the 
dead  plate  stands  at  right  angles  thereto,  and 
forms  the  back  of  the  fire-place  ;  and  when 
it  is  turned,  so  as  to  have  the  grate  bars 
vertical,  the  plate  lies  horizontally,  and  it, 
together  with  the  grate  and  the  second  back 
plate,  constitute  a  box  stove,  which  is  sup- 
plied with  fuel  through  the  door  at  the  side. 
Two  valves  are  used  to  regulate  and  give  pro- 
per direction  to  the  draft.  The  claim  is 
limited  to  the  combination  of  the  "  turning 
grate"  with  the  vertical  plate  and  dampers. 


NOTES  AND  NOTICES. 

Sir  John  Hertchcl.—A  recent  number  of  the  Phi- 
losophical Magazine  contains  the  following  inte- 
resting account  of  the  awarding  of  the  Royal  Medal 
to  this  distinguished  astronomer,  at  the  meeting  of 
the  Royal  Society :— The  Royal  Medal,  which  the 
Council  had  proposed  to  give  to  the  most  important 
paper  in  Astronomy,  communicated  to  the  Royal 
Society  within  the  last  three  years,  is  awarded  to 
Sir  John  Frederick  William  Herschel,  for  his  Cata- 
logue of  Nebulae  and  Clusters  of  Stars,  published 
in  the  Philosophical  Transactions  for  1833.    In  de- 
livering this  medal,  the  President  addressed  the 
Society  as  follows:— "This,  gentlemen,  is  the 
second  time  that  a  royal  medal  has  been  adjudged 
to  Sir  John  Herschel,  for  researches  in  a  depart- 
ment of  astronomy  which  has  descended  to  him  as 
an  hereditary'  possession  ;  and  I  believe  I  may  ven- 
ture to  say,  that  in  no  case  has  a  noble  inheritance 
been  more  carefully  cultivated,  or  more  enriched  by 
new  acquisitions.   The  catalogue  for  which  the 
royal  medal  is  now  given,  contains  a  list  of  2,500 
ntbulte  and  clustrea  of  stars,  the  same  number  which 
had  been  observed  and  catalogued  by  his  father, 
though  only  2,000  of  them  are  common  to  both 
catalogues;  the  right  ascensions  and  declinations  of 
all  these  objects  are  iletermined;  the  general  cha- 
racter of  their  appearance  recorded;  and  all  those 
which  present  any  very  extraordinary  character, 
shape,  or  constitution,  of  which  there  arc  nearly 
100,  are  drawn  with  a  delicacy  and  precision  worthy 
of  an  accomplished  artist.    It  presents  a  record  of 
those  objects  so  interesting,  as  forming  the  basis  of 
our  speculations  on  the  physical  constitution  of  the 
heavens,  which  are  observable  in  the  hemisphere, 
which  is  sufficiently  perfect  to  become  a  standard  of 
reference  for  all  future  observers,  and  which  will 
furnish  the  means  of  ascertaining  the  changes,  whe- 
ther periodical  or  not,  which  many  of  them  arc  pro- 
bably destined  to  undergo.    I  trust,  gentlemen,  that 
a  long  time  will  not  elapse  before  we  shall  be  ena- 
bled to  welcome  the  return  of  Sir  John  Herschel  to 
this  country,  with  materials  for  a  catalogue  of  the 
nebula;  of  the  southern  hemisphere,  as  perfect  and 
as  comprehensive  as  that  which  we  are  now  called 
upon  to  signalize  with  the  highest  mark  of  approba- 
tion which  it  is  in  our  power  to  bestow.    He  then 
will  have  fixed  the  monuments  of  an  imperishable 
fame  in  every  region  of  the  heavens." 

Thermometers.— Some  remarks  made  by  M.  Arago 
not  long  since  in  the  Academie  des  Sciences,  re- 
specting the  want  of  agreement  in  thermometers, 
gave  rise  to  much  discussion,  and  it  was  asked, 
whether  isothertnic  lines  and  other  deductions  from 
observations  of  the  thermometer,  have  no  title  to 
confidence?  Inconsequence  of  this  discussion,  M. 
Arago  produced  the  register  of  the  thermometers  in 
the  Observatory  for  1837,  and  that  nf  M.  Collar- 
dean's  thermometers ;  from  the  comparison  of 
which,  it  appears,  that  those  instruments  often  dif- 
fer from  one-  another  a  degree  or  more,  but  in  so 
irregular  a  manner  as  to  show  that  the  discrepancy 
cannot  be  ascribed  to  any  fault  in  their  construc- 
tion.  The  fact  thus  proved  was  acknowledged  to  be 
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of  great  importance.  We  veuture  to  suggest,  that 
the  repulsion  which  the  tube  exercises  on  ttie  mer- 
curial column  will  vary  in  different  specimens  of 
glass,  and  in  the  same  tube  it  will  vary  with  every 
change  of  atmospheric  electricity,  so  as  to  occasion 
the  irregularities  complained  ol.  If  this  view  of 
the  matter  be  correct,  it  would,  perhaps,  be  an  im- 
provement iu  thermometers  to  cover  the  under  sur- 
face of  the  tube  with  a  plate  of  tin  foil.— Athirneum. 

Premium*  for  Improvements  in  Carpentry. — In 
the  year  1837,  Mis.  Hannah  Acton,  of  Euston 
Square,  made  a  gift  to  the  Society  of  Arts  of  the 
sum  of  500/.,  for  the  purpose  of  enabling  the  Society 
to  offer  an  Annual  Premium  for  the  promotion  of 
practical  Carpentry,  in  any  of  its  various  applica- 
tions to  civil,  naval  and  military  architecture.  In 
compliance  with  the  terms  of  this  donation,  the 
Society  give  every  year  a  gold  medallion  for  the  best 
design  in  carpentry  for  a  previously  specified  de- 
scription. The  premium  fur  1812,  the  competition 
for  which  closes  on  the  third  Tuesday  in  January, 
1842,  is  for  the  best  design  for  the  hull  timbers  of  a 
•team  vessel  of  1,000  tons  burden.  For  1843,  the 
gold  medallion  is  to  be  bestowed  on  "the  best  de- 
sign for  a  wooden  bridge,  having  reference  to 
strength,  durability,  economy  and  beauty;"  and 
competitors  for  this  premium  must  send  in  their 
models  or  drawings  to  the  Society,  on  or  before  the 
third  Tuesday  in  January,  IS  13.  If  drawings  are 
tent  in,  they  must  consist  of  a  plan  and  section,  at 
least,  with  any  other  explanatory  drawings  which 
the  competitor  may  think  proper  to  furnish.— Afc- 
chanics'  Almanack. 

Wood  Pavements  continue  to  extend.  The  trials 
to  which  they  have  been  subjected  prove  clearly 
that  the  stability  of  pavements  depends  not  on  the 
shape  or  interlocking,  however  artificial,  of  the 
blocks,  whether  of  wood  or  stone,  composing  the 
pavement  itself;  but  on  the  firmness  of  the  foun- 
dation on  which  they  are  laid.  In  the  latter 
specimens  recently  laid  down  in  the  metropolis,  a 
foundation  of  several  inches  thick  of  concrete,  made 
with  cement,  has  given  proof  of  its  sufficiency,  by 
the  pavement  retaining  a  beautiful  evenness.  No 
kind  of  block  has  succeeded  where  this  precaution 
has  been  neglected,  as  might  easily  have  been  proved 
beforehand  would  be  the  case.  The  surface  of  every 
piece  of  wood  pavement  in  the  metropolis  is  shame- 
fully neglected.  The  mud  composed  of  the  grind- 
ings  of  stone  pavement,  or  macadamised  metal,  is 
carried  on  to  it  from  each  end  by  the  passing  ve- 
hicles, and  in  some  states  of  the  weather  is  convert- 
ed into  a  covering  as  smooth  and  slippery  as  butter. 
When  wood  pavement  is  dry  and  clean,  so  that  the 
shoes  of  the  horses  press  actually  ou  the  wood,  there 
is  no  slipperincss  which  ought  to  be  considered  as 
detracting  from  the  great  advantages  of  this  mate- 
rial for  pavements.  When  it  is  thoroughly  wet  and 
not  dirty,  the  same  remark  is  nearly  true :  though 
cleanliness  is  therefore  indispensable  to  a  fair  trial, 
and  the  ultimate  success  of  wood  pavement;  and 
that  cleanliness  may  be  effected  now  without  much 
expense,  and  will  he  accomplished  still  mure  cheap- 
ly as  the  length  of  each  plot  of  wood  pavement  in 
use  extends.  A  small  quantity  of  line  sand  spread 
daily  on  the  surface  might  do  good.  Some  projec- 
tors are  cutting  grooves  to  prevent  horses  f  om 
slipping,  without  reflecting  that  the  shoes  or  horses 
are  rarely,  for  many  days  together  in  a  condition  to 
take  advantage  of  the  grooves.  Mechanics'  Almanack. 

Theory  Currccted  by  Practice.— It  is  a  commonly- 
received  opinion,  and  one  sanctioned  by  many  works 
of  high  authority  in  civil  engineering,  that  "earth 
in  its  natural  stato  occupies  less  space  than  when 
broken  up."  But  it  appears  from  a  series  of  obser- 
vations very  carefully  made  by  Mr.  Elhvood  Morris, 
C.  E.,  and  recorded  in  the  Franklin  Journal,  (Oc- 
tober 1811)  that  the  fact  is  just  the  reverse,  native 


earth  when  broken  up  and  formed  into  banks,  being 
invariably  found  to  suffer  a  diminution  in  bulk.  In 
the  case  of  light  sandy  earth  it  amounted  to  an 
eighth,  and  of  gravel  to  a  twelfth.  The  case  is  dif- 
ferent with  rock,  which,  when  excavated,  broken 
up  and  carried  into  bank,  commonly  occupies  about 
twice  its  original  space.  A  hard  sandstone  rock, 
quarried  in  large  fragments  was  encreased  in  volume 
about  four-twelfths ;  and  a  blue  slate  rock  broken 
up  into  small  pieces,  showed  an  increase  iu  bank  of 
nearly  six-tenths. 

Gold  Wash  for  Jewellery.— Messrs.  Edmund 
Heeley,  and  Co.,  of  Birmingham,  have  lately  intro- 
duced to  public  notice  a  liquid  which  they  have 
manufactured  and  used  in  private  for  some  time 
past,  for  counteracting  the  injury  sustained  by  deli- 
cate and  expensive  Jewellery,  through  the  usual 
and  necessary  exposure  for  sale,  which  has  hitherto 
proved  a  source  of  great  complaint,  and  pecuniary 
loss  to  the  shopkeeper.  This  liquid  has  been  most 
successfully  employed  for  restoring  to  their  original 
colour,  the  most  fragile  and  delicate  Foreign  and 
English  Bright  and  Dead  Gold,  and  Gilt  Jewellery. 
.This  wash  has  the  farther  advantage  of  not  injur- 
ing, in  any  way,  the  set  pearls  or  stones  contained 
in  the  jewellery. 

The  "Thames"  Royal  Mail  Steam-Packet.— An 
excursion  down  the  river  from  the  Brunswick- 
wharf  to  Greenhithe  and  back  was  made  in  this 
vessel  on  Tuesday  last,  by  Mr.  Maudslay,  the  engi- 
neer, Mr.  Pilcher,  the  ship-builder,  and  builder  of 
the  "  Thames,"  and  a  numerous  company  of  gen- 
tlemen connected  with,  or  interested  in,  the  Royal 
mail  steamers.  The  vessel  proceeded  down  the 
river  shortly  after  eleven  o'clock,  and  returned  to 
her  moorings  a  little  before  three.  Her  perform- 
ance gave  great  satisfaction  to  all  who  witnessed 
her  progress  down  and  up  the  river.  She  is  one  of 
the  vessels  destined  to  carry  the  mails  to  the  West 
Indies.  Five  of  these  vessels  are  now  at  South- 
ampton, and  are  about  to  Bail  for  their  respective 
destinations  in  a  few  days ;  and  three  are  at  Black- 
wall  or  in  the  East  India  Docks,  being  prepared  to 
proceed  on  their  several  voyages.  They  are  all  very 
fine  vessels.  The  "Thames"  is  of  1,800  tons  bur- 
den, and  of  400  horsepower;  she  measures  from 
stem  to  stern,  24G  feet;  her  breadth  of  beam  is 
about  46  feet ;  she  is  rigged  with  three  masts;  her 
deck  is  flush,  and  not  divided  by  the  paddle-boxes, 
as  in  smaller  steamers.  She  was  built  at  North- 
fleet,  and  is  a  very  superior  model  of  her  class  of 
vessels.— rime*. 

The  rival  Gun  manufactures  of  England  and  Bel- 
gium.—The  reputation  of  the  arms  fabricated  in 
Belgium  is  now  well  established.  The  principal 
sent  of  this  industry  is  at  Liege,  which  numbers 
within  its  jurisdiction  more  than  fifty  manufacto- 
ries, and  most  of  them  in  a  high  and  flourishing 
condition.  Their  products  are  exported  to  South 
America,  Egypt,  Turke>,  Germany,  Italy,  Spain, 
and  even  the  United  States,  where  they  are  pre- 
ferred to  the  Birmingham  arms.  Be  this  as  it  may, 
it  is  a  well  known  fact,  that  gun  and  pistol  barrels, 
and  locks,  are  sent  to  England,  where  they  are 
mounted  and  marked,  and  sold  for  three  times  the 
Belgian  prices;  hut  this  is  owing  somewhat  to  the 
super  or  snle  in  which  they  are  finished  in  Eng- 
land. The  total  number  of  all  kinds  of  arms  ex- 
ported from  Belgium  to  all  parta  of  the  world, 
amounted,  in  183G,  to  349,379;  the  estimated  value 
of  which  was,  1,400,000  dollars,  and  since  that  time 
the  manufacture  has  greatly  increased— perhaps 
nearly  doubled.  There  arc  now  more  arms  manu- 
factured in  Liege  than  in  the  whole  of  France;  and 
it  even  exceeds  in  this  respect,  Birmingham,  which 
is  regarded  as  the  great  armoury  of  England.— 
Notts  on  Belgium,  by  Captain  Hughes,  United 
Slates  Topog.  Engineer. 
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RATCLIPP'S  PATENT  INKSTAND. 


There  are  few  articles  upon  which 
so  much  ingenuity  has  been  employed 
as  inkstands,  but  hitherto  no  person 
has  succeeded  in  producing  one  wholly 
free  from  exception. 

The  best  of  those  now  in  use  are  the 
Fountain  Inkstands,  which  have  the 
advantage  of  presenting  but  a  small 
surface  of  ink  to  evaporation,  and  of 
offering  the  ink  for  use  at  one  uniform 
height,  in  a  dipping  place  of  convenient 
form  and  size ;  but  all  of  this  class  are 
open  to  the  following  objections : — 

1.  In  the  first  place,  the  ink  being 
drawn  from  the  bottom  of  the  inkstand, 
the  sediment  is  presented  for  use,  while 
the  clear  ink  is  inaccessible ;  this  has 
the  additional  disadvantage  of  quickly 
fouling  the  dipping-place,  and  choking 
up  the  tube  that  leads  to  it. 

2.  The  ink-holder  being  partly  oc- 
cupied by  air  in  contact  with  the  sur- 
face of  the  ink,  the  ink  has  a  tendency 
to  become  mouldy — this  action  taking 
place  even  in  a  corked  bottle,  unless  it 
be  quite  full. 

3.  The  air  which  occupies  the  upper 
portion  of  the  ink-holder  being  liable 
to  expand  with  every  increase  of  tem- 
perature, the  ink  is  by  that  means  forced 
out,  spoiling  any  article  of  furniture 
with  which  it  ma^  come  in  contact. 
The  same  effect  may  be  produced  by  a 
sudden  fall  of  the  barometer;  and  if 
both,  as  is  sometimes  the  case,  happen 
together,  the  mischief  is  increased. 

Ratcliff's  patent  inkstand  *  is  now 
offered  as  free  from  all  these  defects. 
In  this  ingenious  contrivance,  the  ink 
for  use  flows  from  the  surface  of  the 
reservoir,  the  sediment  remaining  be- 
low. The  ink-holder  is  always  full, 
and  the  ink  can  never  become  mouldy 
by  contact  with  the  air ;  no  variation 
of  temperature,  or  of  barometric  pres- 
sure, affects  in  the  smallest  degree  the 
level  of  the  ink  in  the  dipping-place. 

The  manner  in  which  these  several 


•  E.  Hwley  and  Co.,  agents,  Birmingham. 


advantages  have  been  obtained  will  be 
understood  by  reference  to  the  engrav- 
ings on  our  front  page ;  of  which  fig.  1 
is  an  external  view  of  the  inkstand,  and 
fig.  2  a  vertical  section  of  the  same, 
a  a  is  the  glass  ink-holder,  open  at  bot- 
tom, and  furnished  with  a  dipping- 
place  b,  which  communicates  with  the 
interior  of  the  ink-holder  by  a  small 
passage  c.  d  is  an  opening  through 
which  the  inkstand  is  filled,  closed  by 
a  screwed  nut  or  cap.  e  is  a  metal 
ring  surrounding  the  glass  ink-holder, 
to  which  is  affixed  a  diaphragm  of 
India  rubber,  or  other  elastic  substance, 
//.  g  is  the  ink.  A  is  a  metal  plate 
cemented  to  the  diaphragm  f%  having 
beneath  it  the  vertical  screw  j. 

£  A  is  a  cylindrical  metal  casing, 
which  forms  the  stand,  and  in  which 
the  ink-holder  turns  freely,  by  the  ring 
e  being  enclosed  by  the  washer  /  L 
There  is  a  cross-bar,  m  m,  affixed  to  the 
casing  k,  having  a  female  screw  in  its 
centre,  through  which  the  screw  j 
works. 

The  metal  plate  h  h  being  drawn 
down,  by  turning  the  ink-holder,  to  the 
lowest  point,  the  ink-holder  is  filled 
with  ink  through  the  opening  d;  on 
turning  the  ink-holder  in  the  opposite 
direction,  the  screw  causes  the  plate  A 
to  rise,  and  pressing  in  the  diapnragm 
/,  diminishes  the  capacity  of  the  ink- 
holder,  thereby  causing  the  ink  to  rise 
into  the  dipping-place  6.  When  done 
with,  a  revolution  or  two  returns  the 
ink  into  the  reservoir.  There  is  a 
spring  n,  below  the  screw  j,  to  assist 
its  rising ;  and  part  of  the  screw-thread 
is  turned  off  at  top  and  bottom,  to  pre- 
vent any  injury  arising  from  the  ink- 
holder  being  turned  too  far  in  either 
direction. 

The  simplicity  of  the  mechanism 
renders  it  impossible  for  this  inkstand 
■to  get  out  of  order,  unless  wilfully  mis- 
used or  violently  damaged;  and  by 
taking  out  the  stopper  d  it  can  be 
washed  out  as  easily  as  a  common  office 
inkstand. 
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LIFE  AND  LABOURS  OF  TELFORD.     NO.  XII. 

Telford 's  Latest  Works— Institution  of  Civil  Engineers— The  "  Telford 

Medals."    Retirement,  Death,  and  Funeral. 
[Concluded  from  page  32?.] 

Most  of  the  principal  works  of  Tel-  an  opposition  from  the  land  and  mill- 
ford  have  now  been  noticed  in  these  owners  of  all  the  surrounding  country, 
papers,  and  the  remainder  are  not  of  °n  the  ground  that  the  taking  of  the 
such  a  nature  as  to  call  for  lengthen-  vast  body  of  water  required  will  dry  up 
ed  remark  or  a  detailed  description,  the  sources  of  all  the  neighbouring 
Among  these,  the  St.  Katharine's  Docks  streams,  even  before  they  can  reach  the 
were  conspicuous,  not  so  much  for  their  surface  of  the  earth — that  there  seems 
extent,  which  is  necessarily  circum-  little  chance  of  the  passing  of  the  bill 
scribed  from  the  nature  of  the  site,  as  through  parliament.  It  was  another 
for  the  astonishing  celerity  of  their  ex-  branch  of  Telford's  plan,  also,  to  bring 
ecu  tion,  and  the  extraordinary  tact  dis- 
played by  the  directing  engineer  in 
turning  to  account  every  corner  and 
cranny  of  the  small  space  he  had  at  his 
command,  owing  to  which  the  accom- 


modation afforded  to  shipping  is  so  ex-       The  union  of  tin 
tensive,  that  it  is  hardly  possible  to    Bristol  channels  by  means  of  a  ship 


the  waters  of  the  River  Wandle,  in 
Surrey,  to  the  Southern  part  of  the  Me- 
tropolis ;  and  a  company  for  effecting 
this  improvement  likewise,  is  now  in 
agitation. 
The  union  of  the  English  and  the 


believe  the  two  capacious  docks  can 
have  been  carved  out  of  the  very  limit- 
ed area  of  twenty-six  acres— such  never- 
theless is  the  absolute  fact.   A  plan, 
under  parliamentary  auspices,  for  sup- 
plying the  Metropolis  with  that  great 
desideratum,  pure  water,  occupied  much 
of  Telford's  time  and  attention  in  his 
latter  years.   He  proposed,  after  ela- 
borate surveys  of  the  surrounding  coun- 
try, and  the  very  fullest  consideration 
of  all  the  circumstances,  to  derive  the 
supply  for  Northern  London  from  the 
river  Verulam,  or  Colne,  near  Watford, 
and  to  convey  the  essential  fluid  the 
whole  distance  (14  miles)  in  a  covered 
aqueduct,  protected  alike  from  the  ad- 
mixtureof  the  drainings  from  the  surface 
of  the  adjacent  lands,  and  from  the  incur- 
sions of  bathers,  whether  human  or  ca- 
nine. This  plan  has  not  yet  been  carried 
into  effect,  but  a  company  has  been  re- 
cently started  for  prosecuting  a  similar 
scheme,  the  chief  difference  being,  that 
it  is  now  proposed  to  procure  the  supply 
from  a  well  to  be  dug  close  to  the  river, 
instead  of  from  the  river  itself,  which 
Telford  intended  to  divert  entirely,  com- 
pensation being  made  to  the  millers  on 
the  lower  part  of  its  course,  (who  would 
necessarily  lose  their  motive  power) 
either  by  a  sum  of  money,  or  by  the 
erection  of  steam-machinery  in  lieu  of 
their  mills.   The  new  company  offer 
no  compensation  at  all,  as  they  profess 
to  believe  they  shall  do  no  injury;  but 
their  scheme  has  met  with  so  vigorous 


canal  was  skilfully  provided  for  in 
another  of  the  yet-unexecuted  plans  of 
Telford,  but  the  improvement  of  Dover 
Harbour  was  the  last  public  work  upon 
which  he  was  practically  engaged, 
and  upon  this  he  was  actively  employ- 
ed, even  up  to  a  short  time  before  his 
decease.  This  completes  the  catalogue 
of  those  "Labours  of  Telford"  which 
stand  in  the  first  rank  for  extent  and 
importance. 

It  would  be  unpardonable,  however, 
to  conclude  this  series  without  some 
notice  of  a  "  foundation,"  which,  re- 
mote as  it  might  be  from  the  walk  in 
which  his  powers  were  usually  exer- 
cised, and  connected  more  with  Mind 
than  Matter,  may  perhaps  serve  as  ef- 
fectually to  "link  the  name"  of  Telford 
"  with  succeeding  time,"  as  many  of 
his  most  stupendous  fabrics  of  stone 
and  iron.  It  will  be  guessed  that  the 
allusion  is  to  the  "  Institution  of  Civil 
Engineers,"  which,  if  it  did  not  owe  its 
origin  to  Telford,  at  least  gratefully 
acknowledges  that  his  hand  moulded  it 
to  its  present  "  form  and  pressure." 

The  profession  of  the  Civil  Engineer 
can  hardly  be  said  to  have  existed  at 
all  in  England  before  the  middle  of  the 
last  century,  and  one  of  the  first  and 
most  illustrious  of  the  band,  John 
Smeaton,  established  the  oldest  asso- 
ciation of  its  members  on  record,  in  the 
year  1771.  This  society  was  re-orga- 
nised in  1793,  and  distinguished  itself 
by  publishing,  under  the  direction  of  a 
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sub-committee,  that  highly  valued  work 
M  Smeaton's  Reports.  This  club,  al- 
though little  known,  still  exists  under 
the  title  of  "  The  Smeatonian  Society 
of  Civil  Engineers,"  holding  its  meet- 
ings monthly  at  theFreemason's  Tavern, 
during  the  Session  of  Parliament,  when 
all  the  members  of  the  profession  are 
usually  called  to  town.  Telford  him- 
self was  a  member  of  this  body,  in  com- 
mon with  the  leading  engineers  of  the 
day,  but  in  his  opinion,  the  Society  was 
of  too  private  a  nature  to  effect  much 
good ;  and  on  this  opinion  he  was  not 
slow  to  act,  when  the  occasion  offered. 
In  1817,  a  few  gentlemen,  then  be- 
ginning life,  but  many  of  whose  names 
are  now  familiar  to  the  scientific  world,* 
impressed  with  the  difficulty  which 
existed  in  obtaining  knowledge  on  en- 
gineering subjects,  resolved  to  form 
themselves  into  a  Society  for  promoting 
intercourse,  and  the  exchange  of  infor- 
mation, among  those  devoted  to  its 
various  branches.  The  first  meeting 
for  this ipurpose  was  held  at  the  King's 
Head  Tavern,  in  Cheapside,  on  the 
2nd  of  January,  1818,  when  a  number 
of  rules  were  adopted,  which  continue 
even  now  to  be  the  basis  of  the  funda- 
mental laws  of  the  "Institution  of  Civil 
Engineers,"  the  origin  of  which  is  dated 
from  this  meeting.  The  Society  so 
formed  continued  to  assemble  regularly 
during  its  session  for  the  two  succeed- 
ing years,  without  attracting  any  show 
of  public  attention,  and  without  change 
in  its  character  or  constituent  members. 

At  the  end  of  that  time  a  resolution 
was  adopted,which  almost  immediately 
led  to  a  thorough  alteration  in  its  con- 
stitution, and  to  its  taking  a  high  sta- 
tion among  the  principal  scientific  as- 
sociations of  the  day.  This  important 
resolution  was  (to  use  its  own  words) 
"  that,  in  order  to  give  effect  to  the 

Srinciple  of  the  institution,  and  to  ren- 
er  its  advantages  more  general,  both 
to  members  and  the  country,  it  is  ex- 
pedient to  extend  its  provisions  to  the 
election  of  a  President,  whose  extensive 
practice  as  a  Civil  Engineer  has  gained 
him  the  first-rate  reputation  ;  and  that 
a  respectful  communication  be  made  to 
Thomas  Telford,  Esq.,  C.  E.,  to  patro- 


*  These  names  are  assuredly  worthy  of  preser- 
vation. They  are :  William  Maudslay,  Heury  R, 
Palmer,  Joshua  Field,  James  Jones,  Charles  Col- 
linge,  and  James  AshweU. 


nize  the  Institution,  by  taking  on  him- 
self the  office  of  President"  At  this 
period  the  Society  was  so  little  known, 
that  Telford  had  actually  never  heard 
of  its  name  before  this  application  vas 
made  to  him.  But  this  formed  no  ob- 
stacle ;  as  soon  as  he  perceived  what 
an  instrument  of  benefit  such  an  esta- 
blishment might  become,  if  properly 
supported,  he  paused  not  a  moment, 
but  at  once  gave  his  consent  to  the  pro- 
posed measure,  and  was  duly  installed 
as  President  on  the  21st  of  March,  1820, 
distinguishing  himself  on  the  occasion 
by  the  excellent  remarks  he  took  the 
opportunity  of  making  on  the  usefulness 
of  such  a  Society,  and  the  proper  me- 
thod of  conducting  its  affairs. 

It  may  almost  be  said,  that  the  Insti- 
tution of  Civil  Engineers,  as  the  term  is 
now  understood,  took  its  rise  from  this 
event,  rather  than  from  any  which  pre- 
ceded it,  so  great  and  so  essential  was 
the  change  which  the  accession  of  Tel- 
ford's name  and  reputation,  joined  to 
his  active  personal  exertions,  rapidly 
worked  in  its  fortunes ;  until  at  length, 
through  his  influence,  it  was  in  1823 
incorporated  by  royal  charter,  taking 
rank  amongthe  regularly  established  as- 
sociations of  the  country, — and  not,  it 
might  be  added,  as  the  least,  if  it  were 
the  last  among  them. 

A  few  years  after,  Telford  began  to 
contract  his  engagements,  and,  as  he 
gradually  withdrew  from  the  toils  of 
business,  his  attention  became  more  and 
more  concentrated  on  this,  as  it  were 
his  only  child,  and  the  last  object  of  his 
solicitude,  the  care  of  which  gave  em- 
ployment to  his  mind  in  the  evening  of 
his  days,  free  from  the  too  violent  ex- 
citement apt  to  be  produced  by  the 
active  duties  of  professional  life.  The 
rising  Society  thus  occupied  much  of 
his  time,  and  more  of  his  thoughts ;  its 
collections  were  enriched  by  his  bounty, 
and  when,  full  of  years  and  of  honour, 
he  felt  the  close  of  life  approaching,  he 
endowed  the  Institution  with  a  munifi- 
cent bequest.  He  left  two  thousand 
pounds,  togetherwith  a  residuary  inter- 
est, which  will  materially  augment  the 
amount  to  be  expended  in  annual  pre- 
miums under  the  direction  of  theCouncil. 
Many  of  these  premiums  have  been  al- 
ready awarded,  after  no  small  degree  of 
competition,  and  it  is  believed,  with  a 
beneficial  tendency  towards  one  of  the 
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most  warmly-cherished  intentions  of  the 
testator ;  the  inducing  engineers,  and  es- 
pecially young  men  who  have  the  op- 
portunity, to  iceep  drawings  and  par- 
ticulars of  the  public  works  with  which 
they  may  be  connected,  for  preservation 
in  the  archives  of  the  Institution.  It 
has  been  well  observed,  that  it  is  by  such 
means,  and  by  such  means  only,  the 
reproach  can  be  removed,  that  "in  a 
country  possessing  so  many  interesting 
works  in  the  department  of  the  Civil 
Engineer,  it  is  almost  in  vain  to  look 
for  the  details  of  these  as  actually  per- 
formed."   So  well  was  Telford  himself 
convinced  of  the  benefits  that  must  arise 
from  such  a  course,  that  he  not  only 
employed  the  leisure  of  his  later  years 
in  preparing  for  the  press  a  full  ac- 
count of  the  labours  of  his  life,  but  left 
to  the  Institution  he  had  fostered,  be- 
sides his  other  bequests,  a  legacy  of 
more  than  pecuniary  value,  in  the  shape 
of  the  whole  of  the  original  papers  and 
drawings  of  the  vast  and  varied  under- 
takings in  which  he  had  been  concerned 
from  the  beginning  to  the  end  of  his  long 
career.  He  hoped  by  this  example  to  in- 
fluence other  engineers  so  far,  that,  at 
their  deaths,  their  collections,  instead  of 
beingcompletelyscatteredand  dispersed 
might  become  a  portion  of  the  lasting 
treasures  of  an  Association  open  to  all 
the  respectable  members  of  the  pro- 
fession.   Such  a  collection,  it  may  be 
hoped,  will  in  time  become  an  object  of 
even  national  importance  in  a  country 
which,  like  our  own,  begins  already  to 
rank  among  its  proudest  boasts  the 
great  achievements  of  its  Civil  Engi- 
neers. 


It  now  only  remains  to  notice  the 
closing  scene.  In  1827  Telford  was 
attacked  by  a  severe  disorder,  while  on 
a  professional  visit  to  Cambridge. 
From  this  he  recovered,  but  not  so 
perfectly  as  his  friends  could  have 
wished,  and  he  remained  ever  after 
subject  to  a  recurrence  of  the  disorder ; 
so  that  he  felt  it  prudent  to  retire,  in  a 
great  measure,  from  the  calls  of  busi- 
ness, in  spite  of  the  requisitions  for  his 
aid  which  his  unequalled  reputation 
naturally  drew  upon  him.  This  retire- 
ment was  perhaps  favoured  by  the 
rapid  rise  of  the  railway  system,  which 
in  his  latter  days  turned  civil  engineer- 
ing into  a  different  channel  from  that 
to  which  he  had  been  accustomed,  and 


one  to  which  he  was  adverse  rather 
than  favourable.  As  already  observed, 
the  institution  he  had  fostered  occupied 
the  chief  part  of  his  attention  during 
his  latter  years ;  and  the  time  not  taken 
up  by  that  was  principally  devoted  to 
the  compilation  of  the  detailed  work 
on  his  life  and  labours,  from  which  the 
chief  part  of  the  materials  of  the  series 
of  papers  now  concluded  has  been  de- 
rived. He  had  just  finished  this  work, 
ready  for  the  press,  had  seen  to  the  en- 
graving of  most  of  the  plates,  and  ar- 
ranged for  the  appearance  of  the  whole, 
under  the  superintendence  of  his  friend 
Mr.  Hickman,  (the  expenses  being  pro- 
vided for  in  his  will,)  when  an  attack 
of  illness  of  unusual  severity  proved 
fatal.  He  died  at  his  house  at  West- 
minster, on  the  2nd  of  September, 
1834. 

He  had  desired  to  be  interred  pri- 
vately, in  the  parish  church  of  St.  Mar- 
garet's ;  but  the  members  of  the  Institu- 
tion of  Civil  Engineers  interposed,  and 
successfully  urged  on  the  executors  the 
propriety  of  placing  the  remains  of  the 
most  eminent  of  their  body  in  the  great 
national  repository ,Westminster  Abbey. 
His  funeral  was  attended  by  all  the 
more  eminent  members  of  the  Institu- 
tion, the  present  president,  Mr.  James 
Walker,  at  their  head,  accompanied  by 
the  attached  and  faithful  friend  of  the 
deceased,  Sir  Henry  Parnell,  now  Baron 
Congleton.  The  exact  spot  of  inter- 
ment is  marked  by  the  name  "  Telford,'* 
and  the  date,  "1834." 

A  subscription  was  set  on  foot  almost 
immediately  after,  for  the  purpose  of 
erecting  a  monumental  statue,  from  the 
design  of  Mr.  E.  H.  Baily,  the  cele- 
brated sculptor.  The  call  was  eagerly 
responded  to,  and  its  object  has,  it  is 
believed,  been  carried  into  effect ;  but 
no  public  testimonial  at  all  adequate  to 
the  occasion  has  yet  been  dedicated  to 
his  name.  It  has  indeed  been  urged, 
that  any  such  erection  is  totally  unne- 
cessary ;  and  it  may  well  be  main- 
tained that  the  name  of  Telford  will 
stand  in  need  of  no  perpetuation,  so 
long  as  the  Pont-y-Cyssyllte  bestrides 
the  "vale  of  Cambrian  Dee,"  or  the 
Strait  of  Menai  owns  subjection  to  the 
"  bending  bridge  "  that  hangs  "  aloft  in 
air"  above  its  waters.  Till  they  have 
disappeared,  we  may  safely  say— 

"  His  monument  shall  be  his  works  alone." 
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THE    SYMINGTON  SYSTB 

Sir, — The  favourable  opinion  you  have 
been  pleased  to  express  of  the  Symington 
Method  of  Condensation,  in  your  956th 
number,  induces  me  to  request  that  you  will 
give  this  communication,  concerning  that  in- 
vention, insertion  in  your  valuable  journal. 

It  is  admitted,  on  all  hands,  that  the  in- 
crustation in  the  boilers  of  marine  steam- 
cngiucs  is  one  of  the  greatest  drawbacks  to 
steam  navigation  :  as  it  not  only  leads  to  the 
corrosion  of  the  boilers  and  other  parts  of 
the  machinery,  but,  being  au  imperfect  con- 
ductor of  heat,  prevents  a  sufficient  supply  of 
steam  from  being  generated,  without  an  ex- 
travagant waste  of  fuel.    By  the  Symington 
plan  of  condensation  the  evil  is  thus  obviated. 
The  steam-engine  condensement,  formed  by 
the  mixing  of  the  steam  with  the  cold  water 
in  the  condenser,  after  supplying  the  boilers 
with  pure  fresh  water,  instead  of  being  thrown 
overboard  as  in  the  common  plan,  is  cooled 
down  in  the  sea  or  river  in  which  the  vessel 
floats,  and  used  again  for  condensing,  by  in- 
jection, and  being  returned  to  the  boilers. 
The  apparatus  by  which  this  is  accomplished 
consists  of  copper  pipes,  placed  externally 
and  horizontally  to  the  vessel,  any  where  be- 
low the  line  of  floatation  which  may  be 
deemed  most  convenient. 

Being  an  appendage  to  the  steam-engine,  it 
involves  no  change  in  its  construction  ;  and 
being  placed  externally,  in  the  sea  or  river, 
the  best  of  all  possible  tanks,  it  occupies  but 
little  internal  space,  and  must  cool  down  the 
water  much  more  rapidly  than  any  means 
which  could  be  used  inside  of  the  vessel. 

Its  cost  is  but  trifling,  seeing  the  benefits- 
it  confers ;  its  simplicity  and  freeness  from 
complication  rendering  it  inexpensive  iu  its 
construction,  and  the  copper  of  which  it  is 
composed  being  always  valuable.  By  the 
mere  turning  of  a  cock,  it  can  be  used  sepa- 
rately or  in  conjunction  with  the  common 
plan,  whereby  alternate  trials  of  the  two 
plans  can  be  made  with  the  greatest  accuracy 
and  facility. 

Were  an  accident  to  happen  to  it  externally, 
(a  thiug  which  has  never  yet  occurred,)  the 
vessel  could  suffer  no  detention ;  for  pre- 
cisely to  the  extent  to  which  the  water  could 
find  admission  to  the  pipes,  would  be  the  re- 
turn to  the  common  plan.  Indeed,  were  the 
whole  of  the  apparatus  carried  away,  the 
worst  that  could  happen  would  be,  that  with- 
out the  turning  of  cocks,  or  using  any  other 
means  to  commence  it,  the  common  plan  of 
condensation  would  iostantly  come  into  full 
operation. 

Trials  made  with  the  apparatus  prove,  1. 
That  the  boilers  are  kept  perfectly  clean; 
2.  That  a  third,  or  at  least  one-fourth  of 
fuel  is  saved;  3.  That  a  good  vacuum  is 


I    OF  CONDENSATION. 

maintained  ;  4.  That  tbere  is  an  abundant 
supply  of  steam — consequently,  an  increase  of 
power ;  6.  That  the  strokes  of  the  eogiow 
exceed  the  usual  number ;  (*.  That  the  risk 
of  explosion  is  almost  totally  removed ;  7.  That 
priming,  or  "  foamenting"  from  water  getting 
into  the  cylinder  from  the  boiler,  and  showrriDg 
from  the  steam-pipe  like  rain  upon  the  deck, 
and  also  upon  the  passengers,  to  the  injury  of 
their  apparel  is  prevented  ;  and  8.  That  time, 
labour,  and  anxiety  are  saved  to  the  engi- 
neers and  stokers,  by  there  being  no  need  for 
blowing  off  the  water  from  the  boilers  during 
the  voyage,  or  for  emptying  and  cleaning 
them  out  when  they  reach  their  destination. 

The  invention  has  been  fitted  to  three 
steam-vessels— the  City  of  Londonderry,  the 
Dragon  steam-tug  of  London,  and  the 
Fletcher's  Despatch,  of  Goole  ;  and  they  were 
all  fitted  on  the  understanding,  that  if  the 
plan  did  not  answer,  their  proprietors  were 
to  incur  no  expense.  Time,  however,  was  to 
be  allowed  for  making  any  alterations  deemeJ 
necessary. 

The  City  of  Londonderry,  being  the  first 
attempted  to  be  fitted,  had  not  quite  enough 
of  pipe  allowed,  which  rendered  it  necessary, 
when  goiog  at  full  speed,  to  admit  a  small 
portion  of  outside  water.  With  this  assist* 
ance  she  was  able  to  make  good  her  voyages 
in  time,  to  consume  nearly  a  third  less  fuel, 
and  to  return  with  cleaner  boilers  from 
Gibraltar  than  when  she  left  London.  Not- 
withstanding the  advantages  conferred  by 
the  invention,  the  proprietors  of  the  City 
of  Londonderry  would  not  allow  an  oppor. 
tunity  for  completing  the  apparatus  ;  and  at 
the  end  of  six  months,  the  parties  interested 
in  the  patent  being  unable  either  to  obtain 
payment  for  the  apparatus,  or  any  assurance 
that  they  would  ever  be  allowed  to  complete 
it,  insisted  upon  its  being  removed.  To  this 
the  proprietors  assented ;  but  after  the  appa- 
ratus was  removed,  the  vessel  was  unable  to 
make  her  voyages  in  proper  time,  and  she  soca 
ceased  to  belong  to  the  Post-office  service. 

With  the  Dragon  and  the  Fletcher's  Des- 
patch, it  gave  the  greatest  satisfaction ; 
and  Mr.  Fletcher  is  so  much  pleased,  that  he 
has,  in  the  most  generous  and  handsome 
manner,  offered  to  such  parties  as  may  wish 
to  satisfy  themselves  of  the  value  of  the  in- 
vention the  opportunity  of  going  on  board  of 
his  boat,  even  for  a  month,  if  they  think 
proper,  and  trying  the  new  and  old  plans,  the 
one  against  the  other. 

There  is  no  greater  bar  to  improvement 
than  preconceived  opinions  formed  and  ex- 
pressed by  parties  incompetent,  either  through 
want  of  ability,  or  through  giving  the  subject 
too  little  consideration,  to  form  a  correct 
judgment.    The  Symington  system  of  con- 
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dentation,  like  many  other  most  valaable  im- 
provements, has  suffered  much  in  this  way ; 
theoretical  objections  haying  been  started, 
which  experience  has  detected  to  be  perfectly 
at  variance  with  truth.  Among  these  objec- 
tions may  be  instanced  the  following. 

Objection  First. — It  was  predicted,  that  the 
pipes  would  be  torn  off  by  the  violence  of 
the  sea,  by  striking  upon  rocks,  the  vessel 
taking  the  ground,  or  coming  into  collision 
with  other  vessels. 

To  show  the  fallacy  of  these  predictions, 
the  following  facts  may  be  sufficient. 

1 .  A  naval  officer  inquired  of  one  of  the 
parties  concerned  in  fitting  the  City  qf  Lon- 
donderry, if  he  had  ever  crossed  the  Bay  of 
Biscay  ?  On  being  told  be  bad  not,  "  I 
thought  so,"  said  he,  "otherwise  you  could 
never  have  expected  the  pipes  to  return  to 
England  ;  for,  to  a  certainty,  they  would  be 
torn  from  her  sides  by  the  heavy  seas  she 
would  meet  with  in  that  bay."  Notwith- 
standing this  opinion,  so  confidently  ex- 
pressed, the  pipes,  after  having  remained  at- 
tached to  the  Londonderry  from  July  until 
March,  were  found  as  sound  and  as  well  fixed 
as  the  day  they  were  applied. 

2.  When  it  was  proposed  to  fit  the  Dragon 
steam-tug,  it  was  repeatedly  described  as  a 
ridiculous  scheme,  for  that  the  pipes  must  be 
stripped  off,  or  seriously  injured,  by  £he  nu- 
merous vessels  traversing  the  Thames  in  all 
directions ;  and  it  was  most  confidently  as- 
serted, that  deep-laden  barges,  and  the  boat- 
hooks  of  watermen,  could  not  fail  to  cause 
destruction  to  the  apparatus.  But  so  far 
from  these  predictions  being  verified,  the 
Dragon,  after  towing  in  the  river,  along  the 
coast,  and  even  down  the  Channel,  in  very 
bad  weather — after  repeatedly  coming  into 
collision  with  ships,  barges,  and  boats— and 
after  assisting  in  attempts  made  to  raise  a 
wreck,  was,  when  examined  a  few  weeks 
ago,  so  far  as  regarded  the  apparatus,  as 
sound  and  secure  as  when  first  fitted  to  her. 

3.  As  to  the  Fletcher's  Despatch,  it  was 
sure,  it  was  said,  to  be  a  failure,  for  the 
water  in  the  Humber  was  as  thick  as  choco- 
late, and  the  banks  in  many  places  composed 
of  earth  and  faggots,  the  projecting  ends  of 
which  would  scrape  the  pipes  completely  from 
her  sides.  Only  a  few  weeks  since,  however, 
this  vessel,  which  has  been  constantly  at  work 
for  upwards  of  two  years,  was  found  with 
boilers  as  clean  as  when  put  on  board,  and 
the  apparatus  perfectly  secure  and  in  good 
order. 

So  much  for  prejudging  what  is  not  under- 
stood! Had  Mr.  Fletcher  allowed  bis  judg- 
ment to  be  warped  by  the  engineers  who 
fitted  the  engine  into  the  Flctcher*s  Despatch, 
be  would  have  had  nothing  to  do  with  the  in- 
vention. Entertaining  a  favourable  opinion 
of  it  himself,  and  having  fortunately  met  with 


the  engineer  who  had  wrought  it  in  the  Lon- 
donderry, he  was  confirmed  in  the  belief  that 
it  was  likely  to  prove  valuable. 

Objection  Second.— That  the  pipes  would 
impede  the  vessel's  progress. 

However  plausible  this  may  seem  in  theory, 
it  is  worth  nothing  in  practice  ;  for  the  City 
of  Londonderry  made  her  voyage  in  good 
time,  but  could  not  do  so  without  them.  The 
Dragon  improved  in  speed  with  them.  And 
the  Fletcher's  Despatch  is  considered  the 
fastest  little  boat  upon  the  Humber. 

In  addition  to  what  has  been  said,  it  may 
be  as  well  to  notice,  that  several  engineers 
have  declared  that  they  could  not  see  how  a 
saving  of  one-fourth  of  the  fuel  could  be  ef- 
fected by  usiog  the  Symington  Condensing 
Apparatus.  But  had  these  gentlemen,  like 
the  illustrious  Watt,  combined  chemical  with 
their  mechanical  knowledge,  it  is  extremely 
probable  they  would  soon  have  seen  the 
causes  which  produced  it  For, 

1.  If  water,  before  it  becomes  steam,  and 
steam  itself  under  pressure,  do  not  by  means 
of  the  thermometer  indicate  all  the  heat  they 
contain,  when  it  is  considered  how  often, 
with  the  common  plan,  a  large  quantity  of 
hot  water  is  blown  out  of  the  boilers  to  pre- 
vent incrustation,  and  that  with  the  Syming- 
ton plan  there  is  no  blowing  away  of  hot 
water,  can  there  be  a  doubt  that  a  very  great 
saving  is  effected  ? 

2.  If  the  substance  incrusting  the  boilers 
be  an  imperfect  conductor  of  heat,  as  there  is 
no  doubt  it  is,  will  the  clean  boilers  afforded 
by  the  Symington  plan  do  nothing  to  save  fuel  ? 

3.  If  pure  fresh  distilled  water  be  more 
easily  raised  into  steam  than  that  which  is 
muddy,  thick,  and  loaded  with  impurities,  or 
contains  much  saline  matter,  will  the  pure 
fresh  distilled  water  given  by  the  Symington 
plan  not  answer  better  than  the  impure  out- 
side water  supplied  by  the  common  plan  ? 

4.  If  air,  especially  in  the  condenser,  when 
expanded  by  heat,  be  a  hindrance  to  the 
action  of  the  steam-engine,  will  the  Syming- 
ton plan,  whereby  air  is  at  once  expelled,  and 
afterwards  excluded,  give  less  power  to  the 
engine  than  the  common  plan,  which,  with 
every  jet  of  water  thrown  into  the  condenser, 
sends  in  a  quantity  of  air  ? 

The  trials  made  with  the  City  of  London- 
derry, the  Dragon,  and  the  Fletcher's  Despatch, 
show  a  saving  of  nearly  one-third,  which  re- 
sult is  the  more  convincing,  that  it  was  ar- 
rived at  in  various  places,  at  different  times, 
and  by  engineers  unacquainted  with  each 
other. 

Apologising  for  this  lengthened  detail,  and 
hoping  that  the  proprietors  of  steam  shipping 
will  strictly  examine  into  the  facts  which  I 
would  thus  lay  before  them, 

I  remain,  Sir,  your  very  obedient  servant, 

RotoERT  Bowie. 
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TLFNTY'h  HORSE  POWER  FOR  TBRESUING  MACHINES. 
(Registered  pursuant  to  Act  of  Parliament.) 
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The  above  engraving  represents  the 
horse  power,  cr  out-door  work  of  a 
threshing  machine,  invented  by  Messrs. 
Joseph  and  Edward  Plenty,  iron  found- 
ers, Newbury,  Berks.  It  is  wholly  of 
cast  iron,  and  will  therefore  sustain  un- 
injured, for  a  great  number  of  years,  the 


constant  exposure  to  rain  and  damp,  to 
which  all  out-door  works  of  moveable 
machines  must  necessarily  be  exposed, 
and  which  must  inevitably  prove  de- 
structive to  those  commonly  employed, 
in  the  course  of  a  few  years. 
A  A  is  the  frame;  B  B  the  carriage 
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wheels;  C  the  horse  wheel;  D  the 
horse-wheel  pinion;  E,  shaft;  F,  a 
bridge  that  supports  the  shaft  E ;  G,  the 
step  of  the  shaft  taking  a  bearing  on 
the  carriage  wheels  axletree;  H,  the 
cap  or  lever  socket ;  I,  the  brace ;  J, 
the  horse  wheel  pinion  bracket,  or  bear- 
ing piece;  K,  the  pit  wheel;  L,  the 
pit-wheel  bracket;  M,  the  pit-wheel 
I  shaft ;  N  N,  the  pit-wheel  pinion  frame ; 
O,  the  pit-wheel  pinion ;  P,  an  univer- 
sal joint  for  connecting  the  apparatus 
with  the  inside  work  of  the  threshing 
machine. 

By  the  adoption  of  this  out-door 
work,  the  original  cost  of  a  threshing 
machine  is  reduced  one-third.  An- 
other advantage  is  its  portability,  in 
travelling  from  one  barn  to  another,  as 
its  compactness  and  comparative  light- 
ness enable  it  to  be  moved  with  facility 
and  dispatch.  There  is  also  a  great 
saving  of  time  and  labour  in  placing 
the  machine  in  a  proper  position  for 
performing  its  work.  The  common 
machine  requires  five  or  six  men  to  ef- 
fect this  object,  whereas,  in  the  pre- 
sent machine,  one  man  alone  can  easily 
accomplish  all  that  is  required  in  five 
minutes. 

Finally,  the  simplicity,  durability, 
and  strength  of  the  new  machine  re- 
duce the  liability  to  derangement,  in 
so  great  a  degree,  as  to  ensure  its  effi- 
cient working  for  many  years  at  a  very 
trifling  expense. 


Robinson's  patenteo  improvements 

IN  SUGAR  MILLS. 

Sir,— Having  on  my  return  to  Eng- 
land, seen  the  remarks  of  A.  B.  C.  on 
Mr.  Robinson's  sugar-cane  mills,  in 
your  No.  952,  (page  362,)  I  was  in- 
duced to  investigate  the  merits  of  this 
(to  me  important)  invention;  and  I 
feel  bound  to  state  that,  the  results  of 
my  enquiries  and  observations  have 
convinced  me  that  the  invention  in 
question  embodies  several  very  valuable 
improvements,  and  that  the  remarks  of 
A.  B.  C.  thereon,  arc  either  the  result 
of  ignorance  on  the  subject,  or  the  vain 
effort  of  a  rival  manufacturer  to  stay 
-  the  march  of  improvement  in  this  di- 
rection. 

"With  the  objection  raised  by  A.  B.  C, 
as  to  the  greatly  varying  qualities  of 


different  canes,  I  am  quite  at  issue. 
The  fact  is,  that  in  the  principal  sugar 
colonies  at  this  time,  there  may  be  said 
to  be  but  one  species  of  cane  grown, 
viz.,  the  "  Otaheite  cane,"  which,  on 
account  of  the  abundance  and  richness 
of  its  juice,  is  now  generally  cultivated. 
The  sugar-cane,  like  all  other  plants, 
has  a  well-defined  season  of  maturity, 
at  which  it  is  cut,  as  near  as  may  be : 
I  am  of  opinion  that  an  average  of  juice 
may  be  given,  and  my  experience  leads 
me  to  agree  with  those  writers  who 
have  stated  it  at  about  90  per  cent. 

The  strength  of  cane  juice,  on  good 
average  soil,  may  be  taken  as  holding 
in  solution  £th  of  its  weight  of  sugar ; 
that  is  to  say,  every  100  lbs.  of  cane 
contain  18  lbs.  of  sugar.  Now,  if  all 
the  available  juice  be  expressed  by  our 
present  mills,  as  A.  B.  C.  seems  to 
think,  how  is  it  that  the  yield  of  sugar 
and  molasses  together  seldom  exeeds 
10  per  cent,  of  the  weight  of  the  cane, 
and  is  in  general  much  less  ? 

The  sugar-cane,  although  a  juicy,  is 
a  spongy,  elastic  plant,  very  tenacious 
of  its  juice,  and  retaining  a  considerable 
portion  when,  to  a  superficial  observer, 
it  would  appear  dry.  When  this  ques- 
tion was  first  agitated  last  year  by 
French  writers,  I  weighed  some  of  my 
"magass,"  (dried  cane)  and  after  having 
thoroughly  dried  it,  1  found  a  great 
difference,which  could  only  have  occur- 
red from  the  evaporation  of  remaining 
moisture.  I  mention  this  fact,  to  show 
that  A.  B.  C.  is  greatly  in  error  in  sup- 
posing that  no  juice  remains  in  the  cane 
after  passing  through  an  ordinary  well- 
made  "  three-roll  mill."  This  error  is 
opposed  both  to  fact  and  to  theory,  as 
will  be  apparent  by  briefly  adverting  to 
the  action  of  this  machine.  The  canes 
are  fed  into  the  rollers  from  a  bundle 
by  an  attendant,  who  equalizes  and 
spreads  them  out  as  well  as  the  time 
will  allow  ;  but  he  cannot  prevent  their 
accumulating  in  double  tiers  at  one 
spot,  and  from  passing  through  singly  at 
others,  leaving  some  spaces  between 
the  rollers  altogether  vacant.  In  order 
to  prevent  the  stopping  or  breakage  of 
the  rollers,  they  are  necessarily  ad- 
justed to  the  double  thickness,  and 
therefore  the  single  canes  are  not  suffi- 
ciently pressed.  Nor  is  this  the  only 
evil,  for  at  the  vacant  spaces  between 
the  canes,  the  juice  in  passing  through 
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is  absorbed  by  the  crushed  canes  on 
their  expansion  as  they  emerge  from 
the  rollers.  Again,  in  their  onward 
passage  between  the  first  pair  of  rollers, 
the  canes  are  inclined  downward,  and 
the  juice  released  by  the  pressure,  in- 
stead of  falling  down  into  the  receiving 
pan,  is  disposed  to  run  down  the  bruised 
canes  and  to  be  absorbed  by  them. 
Thus,  although  the  first  pair  of  rollers 
bruise  the  canes,  they  separate  the  juice 
from  them  very  imperfectly,  and  on  the 
canes  reaching  the  second  pair  of  roll- 
ers, the  superabundant  juice  disposes 
itself  over  every  part  of  space  where 
there  are  blanks,  passing  out  to  the 
spongy  "  magass."  It  should  ever  be 
borne  in  mind  by  the  sugar  millwright, 
that  merely  bruising  the  canes  does  not 
separate  the  juice  from  them  ;  was  the 
course  of  the  canes  to  be  inclined  down- 
ward through  all  the  rollers,  for  in- 
stance, no  degree  of  pressure  would  ex- 
tract the  juice. 

So  far  as  I  am  aware,  Mr.  Robinson 
is  the  first  engineer  who  has  provided 
a  sufficient  remedy  for  the  defective 
action  of  the  common  mill ;  his  feed 
apparatus  (of  which  I  was  shown  two 
kinds,)  by  supplying  the  material  regu- 
larly and  equally,  will  go  very  far  to 
secure  a  perfect  expression  of  the  juice, 
as  well  as  to  prevent  undue  straining  of 
the  machinery. 

Were  the  rollers  of  Mr.  Robinson's 
mill,  as  stated  by  A.  B.  C,  "  excessively 
small  in  diameter,"  I  should  agree  with 
him  in  pronouncing  it  "  a  real  evil." 
But  as  the  diameter  of  Mr.  Robinson's 
smallest  roller  is  16  inches,  while  the 
ordinary  rollers  are  only  18  or  20 
inches,  I  cannot  believe  that  any  real 
objection  can  be  founded  on  so  slight  a 
difference.  It  appears  to  me  that  roll- 
ers of  this  size  will  be  equally  effec- 
tive in  expressing  the  juice  as  larger 
ones :  the  pinch  is  sharper,  and  the 
juice  will  run  off  more  readily. 

The  advantage  of  "  gradually  draw- 
ing in  the  canes  "  is  more  fully  realised 
by  Mr.  Robinson's  mill,  than  in  the  old 
ones ;  the  bulk  of  the  canes  being  re- 
duced in  three  successive  pressures, 
each  one  more  intense  than  the  pre- 
ceding j  an  arrangement  that  will  be 
admitted  to  effect  the  lamination  of  any 
substance  most  economically. 

In  the  patent  mill,  the  canes  do  not 
pass  through  the  first  pair  of  rollers  in 


a  downward  course,  and  therefore  the 
juice  will  not  pass  through  with  the 
canes,  but  be  excluded  from  them  as  it 
is  squeezed  out.  So  far  from  the  ope- 
ration of  the  new  mill  being  "  exactly 
on  a  par  "  with  that  of  the  old  one,  it 
must  be  evident  to  all  that  it  is  essen- 
tially and  importantly  different.  But 
what  A.  B.  C.  evidently  intends  to  be 
the  most  triumphant  charge  against 
Mr.  Robinson's  improvements,  is  the 
"deluging  the  canes  with  hot  water." 
On  enquiry,  however,  I  find  that  the 
object  of  providing  a  jet-pipe,  by  which 
steam  or  hot  water  may  be  distributed 
over  the  canes  previous  to  giving  them 
the  last  pressure,  is  to  enable  the  planter 
advantageously  to  work  such  canes  as 
have  passed  their  maturity,  and  though 
deficient  in  juice,  are,  nevertheless,  t 
rich  in  sugar ;  but  the  moistening  forms 
no  part  of  the  process  in  operating  upon 
ordinary  canes. 

With  respect  to  the  fallacy  respecting 
the  consumption  of  fuel  to  evaporate 
"  the  watery  particles  already  in  the 
juice,"  I  would  observe  that  the  manu- 
facture of  sugar  from  the  cane,  may  be 
said  to  be  accomplished  without  fuel; 
as  the  refuse  cane,  or  "  magass,"  when 
dried  in  the  sun,  is  found  sufficient,  on  j 
all  sugar  estates,  to  evaporate  the  juice, 
and  to  supply  the  steam-engine  furnace, 
where  one  is  employed,  also. 

The  question  of  breakage  may  be 
very  summarily  disposed  of;  the  uni- 
versal voice  of  planters  in  every  colony 
where  steam-engines  are  employed, 
will,  I  venture  to  say,  be  at  variance 
with  A.  B.  C.'s  opinion  of  the  security 
of  the  ordinary  machinery.  The  state 
of  matters  in  one  colony  within  my 
knowledge  will  form  a  good  illustration 
of  this  point.  In  this  colony  there  are 
about  fifty  sugar-mills  driven  by  steam 
power ;  these  mills,  with  a  few  excep- 
tions, bear  the  name  of  one  of  the  oldest 
and  most  eminent  mill-makers  in  Eng- 
land ;  they  have  all  three  rolls  and 
iron  framing,  and  a  great  many  have 
wrought-iron  bars ;  yet,  more  than  half 
of  this  number  have  been  repaired,  not 
by  the  maker,  at  some  thousands  of 
miles  distance,  but  by  the  unfortunate 
planter,  in  such  a  rude  and  imperfect 
manner,  as  the  colonial  blacksmith 
could  accomplish.  From  my  own  ex- 
perience I  am  bound  to  admit,  that  I 
consider  Mr.  Robinson  fully  borne  out 
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in  his  assertion  that  breakage  is  an 
accident  of  common  occurrence  in  the 
colonies.  And  it  seems  to  me  that  Mr. 
Robinson's  plan  of  arranging  his  rollers 
in  pairs,  with  a  malleable  iron  strap 
embracing  the  gudgeons  or  centres  an- 
nularly,  is  admirably  adapted  to  supply 
the  strength  which  has  been  hitherto 
wanted.  By  this  means,  the  risk  of 
breaking  the  side  frames,  however 
great  the  pressure,  is  completely  guard- 
ed against. 

The  whole  of  A.  B.  C.'s  letter  ap- 
pears to  evince  more  of  feeling  than  of 
mechanical  acumen,  and  I  am  inclined 
to  think  that  his  remarks  will  (as  in 
my  own  case)  tend  to  produce  a  ques- 
tioning of  the  character  of  the  old  mill, 
little  calculated  to  forward  the  views  of 
those  who  supply  them. 

Much  remains  to  be  done  to  bring 
the  process  of  extracting  sugar  from 
the  cane  to  a  reasonable  degree  of  per- 
fection. Beet  root  of  average  quality 
contains  9  per  cent,  of  sugar  j  the  cane 
contains  18  per  cent.  By  scientific 
treatment  the  yield  of  sugar  from  beet 
root  has  been  raised  from  3  per  cent, 
(all  that  could  be  obtained  in  1831,)  to 
6  and  7  per  cent.,  and  the  quality  so 
much  improved,  that  from  a  substance 
hardly  recognizable  as  sugar,  it  now 
rivals  the  best. 

By  the  present  process,  the  average 
yield  from  the  cane  is,  in  sugar  and 
molasses,  about  10  per  cent.  Why 
should  it  not  by  similar  means  to  those 
employed  by  the  beet  root  manufac- 
turers be  similarly  increased  ? 

I  am,  Sir,  your  obedient  servant, 

A  Planter. 

London,  December  11,  1841. 


ON  THE  CAUSES  OF  INJURY  TO  STEAM- 
BOILERS.— BY  C.  W.  WILLIAMS,  ESQ. 

Sir, — In  my  last  paper  on  the  above 
subject,  (page  455,)  I  alluded  to  the 
prevailing  opinion  respecting  the  source 
of  danger  to  boilers,  namely,  that  it 
arises  from  the  sudden  breaking  up  of 
the  incrusted  matter,  which,  by  reason 
of  its  non-conducting  property,  caused 
the  plate  beneath  to  become  over- 
heated— that  by  this  means  a  sudden 
approach  of  water  to  the  overheated 
plate  was  effected,  and,  necessarily,  a 
commensurate  development  of  steam 
of  a  highly  elastic  force,  from  which 
bulging,  rupture,  or  explosion  might 


ensue.  The  whole  of  these  facts  and 
inferences  I  have  ventured  to  dispute, 
on  this  ground — that  this  crystallized 
incrustation  was  a  good  conductor  of 
heat,  instead  of  a  had  one — that  it 
could  not  therefore  be  the  cause  of  the 
plate  becoming  overheated— and,  con- 
sequently, that  the  whole  theory  of  this 
sudden  generation  of  steam  was  proved 
to  be  unsound.  I  then  observed  that 
the  real  source  of  danger  arose  from 
the  uncrystallized  and  suspended  mat- 
ter. Now,  this  matter,  usually  a  car- 
bonate or  sulphate  of  lime,  being  pre- 
cipitated on  cooling,  and  necessarily 
subsiding  to  the  lowest  parts  of  the 
boiler,  becomes  a  consolidated  mass, 
frequently  many  inches  in  thickness, 
and  reduced  to  the  state  of  baked 
earth. 

On  the  fires  being  again  lighted, 
after  each  interval  of  rest,  this  indu- 
rated deposit  prevents  the  approach  of 
the  water  to  the  plate ;  an  imperfect, 
instead  of  the  most  perfect,  recipient  of 
heat  is  thus  presented  to  it,  and  over- 
heating, with  all  its  consequences,  ne- 
cessarily follows. 

In  a  late  paper  by  Mr.  Parkes,  on 
the  causes  of  explosion  of  boilers,  and 
in  reference  to  the  late  accident  at  Der- 
went  Crook,  he  observes,  "  It  appears 
from  the  evidence  given  on  the  inquest,  . 
that  the  internal  state  of  the  boiler,  as 
manifested  by  the  quantity  of  deposit 
ejected,  is  quite  sufficient  to  account  for 
its  dislocation."  Now,  this  is  a  matter 
of  fact  quite  to  the  point.  Had  this 
matter  assumed  the  form  of  an  incrust- 
ation, it  neither  could  have  proved  a 
non-conductor,  nor  would  we,  in  that 
case,  have  had  the  demonstrative  proof 
of  its  being  in  a  state  to  be  so  "  ejected." 

Mr.  Parkes  goes  on  further  to  say— 

"  Nor  is  it  requisite  that  a  boiler  should 
be  red  hot  to  generate  such  steam.  A 
temperature  far  below  redness  suffices,  so 
that  nothing  can  be  detected  from  the  sub- 
sequent appearance  of  the  plates. 

"  When  a  fire  is  slackened  under  a  boiler, 
deposition  of  the  suspended  earthy  matter 
takes  place.  It  should  then  be  blown  out.  If 
not,  the  mass  becomes  thickened,  (though 
not,  perhaps,  indurated  :)  it  prevents  free 
access  of  water  to  the  plates ;  and  an  out- 
break of  flame,  from  even  a  previously  smo- 
thered low  fire,  happening  when  a  boiler  is 
thickly  coated  with  mud,  might  produce  the 
calamity  which  occurred  at  Derwent  Crook. M 

This  also  is  quite  to  the  point,  for 
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here  a  defective  recipient  of  heat, 
namely,  this  "  thickened  mass,"  is  in- 
terposed, and  by  its  non-conducting 
property  obstructs  the  exit  of  the  heat, 
and  its  passage  to  the  water.  The  re- 
sult is,  that  in  proportion  as  the  current 
of  heat  is  obstructed,  it  becomes  accu- 
mulated—a.  degree  of  congestion,  if  I 
may  so  speak,  takes  place,  and  the 
conductor  (the  plate)  becomes  necessa- 
rily over-heated. 

It  is  important  here  to  notice,  that 
these  effects  are  never  produced,  except 
in  such  parts  of  a  boiler  as  are  neces- 
sarily low,  and  so  circumstanced  as  to 
receive  this  deposit,  which  subsides  by 
mere  gravitation,  and  which,  at  the 
same  time,  are  exposed  to  the  greatest 
heat  from  the  furnace. 

When  this  matter  has  assumed  the 
crystallized  state,  it  may  be  said  to  have 
ceased  to  be  dangerous ;  the  reverse, 
when  uncrystallized.  When  in  this 
state,  the  danger  is  considerably  in- 
creased by  the  presence  of  any  solid 
body,  accidentally,  or  otherwise,  placed 
in  the  lowest  part  of  a  boiler.  In  one 
instance  which  came  under  my  own  ob- 
servation, a  large  sledge  hammer,  having 
been  accidentally  dropped  into  the 
boiler  and  forgotten,  became  the  nu- 
cleus around  which  the  previously  sus- 
pended matter  collected  and  consolida- 
ted; and  what  might,  otherwise,  have 
been  spread  over  a  large  surface,  was, 
in  this  instance,  brought  together  in  a 
mass  around  the  hammer ;  the  result 
was,  over-heating  and  bulging. 

Under  the  circumstances  of  this  sus- 
pended matter,  the  only  remedy  is 
either  by  blowing  out,  or  by  collecting 
it,  while  in  suspension,  and  while  the 
water  is  boiling,  by  some  of  the  me- 
chanical means  which  are  now  well 
understood.  These  latter  will  do  more 
towards  preventing  injury  to  boilers 
than  any  system,  short  of  uniform  at- 
tention to  frequent  cleaning  out.  The 
conductibility  of  the  incrustation  being 
proved,  (as  shown  in  my  last,^  it  was 
observed  by  Mr.  Parkes  that  this  never- 
theless did  not  completely  establish  the 
fact  of  its  innoxious  character,  inas- 
much as,  in  the  boiler,  this  incrusted 
matter  is  always  added  to  the  plate, 
and  though,  by  itself,  it  was  proved  to 
be  a  good  conductor,  it  did  not  follow 
that  it  might  not  obstruct  the  transmis- 
sion of  the  heat  w  hen  its  own  thickness 
was  added  to  that  of  the  plate. 
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This  objection  was  manifestly  a  rea- 
sonable one.  To  put  the  fact  to  the 
test,  I  had  a  vessel  with  an  iron  bottom, 
£th  in  thickness,  added  to  the  previous 
one  of  incrustation,  also  4  thick  ;  thus 
making  an  effective  thickness  in  the 
bottom  of  one  and  a  quarter  inch. 

On  placing  this  double-bottomed 
boiler  over  the  flame,  I  found  the  con- 
ductility  so  perfect,  that  it  had  a  supe- 
rior evaporative  effect  to  that  of  a  boiler 
of  which  the  bottom  was  of  iron  alone, 
of  the  same  thickness,  thus  setting  the 
above  question  at  rest. 

Incrustation  never  adheres  to  any 
injurious  extent  or  thickness  on  those 
parts,  where,  from  their  being  exposed 
to  the  greatest  heat  of  the  furnace,  the 
danger  of  over-heating  might  arise. 
This  opens  a  new  and  important  view 
of  the  subject  in  a  practical  point  of 
view. 

That  incrusted  matter  is  found  on 
boilers  and  in  large  quantities  is  true, 
but  never  adhering  to  those  parts  liable 
to  injury  from  excessive  heat.  My  ob- 
servation then  leads  me  to  say,  that 
accumulation  of  the  incrusted  matter 
takes  place  by  two  distinct  processes, 
according  to  the  temperature  of  the  part 
of  the  boiler  to  which  it  is  liable  to 
attach  itself. 

Where  the  heat  is  moderate,  as  in  the 
roofs  of  boilers,  or  those  parts  of  the 
flues  most  remote  from  the  furnaces, 
and  where  the  iron  is  not  subject  to 
much  fluctuation  as  to  temperature, 
the  successive  layers  or  strata  are 
formed  over  each  preceding  one,  be- 
coming, as  it  were,  a  single  stra- 
tum, accumulating  until  it  has  be- 
come one  or  more  inches  in  thick- 
ness. In  those  parts,  however,  which 
are  exposed  to  the  greatest  heat,  and 
where  the  plate  is  subject  to  greater 
extremes  of  heat  and  cold,  expansion 
and  contraction,  there  the  successive 
layers  are  formed  under  each  other, 
every  new  layer  beginning  with  the 
plate,  and  being  in  contact  with  it  In 
this  state  the  mass  becomes  enlarged,  it 
is  true ;  but  the  water  finding  its  way 
to  the  plate,  beneath  the  incrustation, 
the  steam  generating  power  is  not  sus- 
pended, nor  can  any  injury  arise  from 
overheating.  This  part  of  the  subject 
I  will  pursue  on  a  future  occasion. 
I  am,  Sir,  yours,  &c., 

C.  W.Williams. 

Liverpool,  December  15, 1841. 
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Practice  ax»  Practicians,  v.  mathematics  and  mathematicians.— reply 

of  mr.  chkvbrton  to  s.  y.  . 


Sir,-— It  is  wholly  unnecessary  that  I 
should  take  any  serious  notice  of  the 
analysis  of  my  late  paper  on  the  re- 
spective merits  of  practical  and  mathe- 
matical modes  of  investigation,  with 
which  your  correspondent  S.  Y.  has 
favoured  you ;  for  its  coarse  and  im- 
perious tone,  so  much  in  keeping  with 
its  gross  misrepresentations,  carries 
with  it  its  own  reply  and  condemna- 
tion.   A  sportive  sally  on  the  subject, 
although  a  little  out  of  place,  and  in- 
dicative of  the  absence  of  ability  to 
reason  on  it,  would  have  been  as  plea- 
sant to  me  as  to  any  one  else ;  but  the 
wit  of  your  correspondent  is  too  pon- 
derous and  sullen  to  spring  from  light- 
hearted  raillery;  and  is  more  akin, 
alas !   to   that  unhappy  disposition, 
which  is  every  where  apparent  in  his 
article,  to  distort  and  misrepresent.  I 
am  sorry  for  him ;  but  notwithstanding 
this  self- exposure,  he  must  not  escape 
without  a  reproof,  and  I  administer  it 
to  him  in  the  words  of  one  who  appears 
to  have  known  him  well,  and  from 
whose  prophetic  warnings  I  hope  he 
regrets  that  he  has  not  derived  that 
benefit  which  he  might  and  ought  to 
have  done. 

"  1  have  been  induced,  Sir,  to  enter 
thus  fully  into  the  merits  of  S.  Y.'s 
communications,  with  a  view  to  check 
that  impetuous  spirit  by  which  he 
seems  actuated,  and  which  is  evidently 
carrying  him  beyond  himself,  and,  if 
not  timely  curbed,  will  lead  him  at  last 
to  the  most  erroneous  notions  in  mat- 
ters of  science.  I  shall  always  be 
happy  to  meet  S.  Y.  in  the  pages  of 
the  Mechanics'  Magazine,  but  with  a 
less  imperious  tone  than  he  has  hereto- 
fore assumed.  I  grant  I  have  been  se- 
vere, but  he  who  spareth  the  rod  hateth 
the  child." 

This  censure  alighted  on  your  corre- 
spondent in  the  pages  of  your  Maga- 
zine, when  in  its  early  days — many, 
very  many  years  ago ;  and  sad  is  it  to 
think  that  time,  which  meliorates  most 
things,  has  found  him  now  even  as  it 
left  him  then.  A  tone  of  seriousness 
and  pity  well  becomes  the  occasion ; 
for  such  a  tissue  of  gross  misrepresent- 
ations and  perversions  as  is  contained 
in  the  article  on  which  I  animadvert  is, 
in  the  eye  of  reason  and  justice,  an  im 


morality—  private  in  respect  to  the  in- 
dividual, and  public  as  it  affects  the 
interests  and  the  progress  of  truth. 
Nor  is  the  subject  of  mean  considera- 
tion j  it  is,  in  its  most  general  aspect, 
the  philosophy  of  logic,  or  an  inquiry 
into  the  procedure  of  tne  understanding 
in  raising  conclusions  from  premises. 
Of  the  several  methods,  the  most  pro- 
minent, and  the  highest  in  order,  is  the 
demonstrative,  or  the  mathematical 
method ;  and  it  has  been  my  object  to 
show,  that,  because  demonstration  is  its 
aim  and  condition,  it  is,  from  the  narrow 
limits  of  human  knowledge,  of  much 
less  value,  and  much  more  imperfectly 
applicable  to  the  solution  of  practical 
problems,  than  is  generally  supposed ; 
and  very  inferior  to  the  inductive  me- 
thods pursued  by  practical  men,  in 
common  with  philosophers  in  general. 
This  is  no  attack  upon  the  mathe- 
matics, but  an  attempt  to  define  its 
true  position  in  reference  to  general 
usefulness.  It  presents,  indeed,  a  rather 
humiliating  view  of  things,  but  it  will 
only  irritate  the  vain  arrogance  of  carp- 
ing and  pretending  sciolists,  who,  be- 
cause they  may  have  got  a  smattering 
acquaintance  with  certain  routine  ac- 
quirements, assume  they  possess  a 
knowledge  of  the  philosophy  of  the 
science,  and  of  its  powers  as  an  instru- 
ment of  reasoning.  To  such,  it  appears 
as  an  absurdity  to  suppose  that  the  ma- 
thematics, having  sufficed  to  unravel 
the  intricacies  of  the  lunar  motions, 
can  fail  in  tracing  the  more  ordinary 
operations  of  nature;  and  yet  this  is 
the  fact,  and  the  attempt  to  ridicule  it 
by  S.  Y.  only  betrays  the  presumption 
which  is  the  usual  concomitant  of  igno- 
rance led  by  folly.  Come,  I  will  give 
him  a  problem  to  solve.  Let  him 
place  a  weight  upon  a  table,  and  draw 
it  by  a  string  in  one  direction,  and  then 
in  another  direction,  at  right  angles  to 
the  former;  and  now  let  him  mathe- 
matically define  the  curve  that  the 
weight  describes.  It  is  true,  the  solu- 
tion of  this  problem  exceeded  the 
powers  of  a  Euler;  but  to  such  a 
genius  as  S.  Y.  it  must,  of  course,  be 
a  very  easy  matter.  The  problems  that 
are  met  with  in  practice,  and  of  eaual 
seeming  simplicity  to  this,  are  full  of 
difficulties  in  the  way  of  mathematical 
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CALCULATING  MACHINES. 
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investigation;  for  they  in  reality  in- 
volve more  complicated  actions  than 
any  which  the  celestial  motions  afford. 
But  I  am  relapsing  into  my  usual  dis- 
cursive habit,  and  that,  too,  on  a  most 
unworthy  occasion. 

I  am,  Sir,  yours,  &c, 

Benjamin  Cheverton. 
P.  S.— «*  S.  Y."  finds  fault  with  Pro- 
fessor Moseley's  machine.  It  is  very 
strange,  that  he,  being  an  operative, 
and  not  particularly  a  civil  "  engineer," 
should  not  know  that  practical  me- 
chanics present  many  expedients  to 
obviate  the  objection  he  refers  to;  but 
a  carping  disposition  is  fatuously  blind. 

CALCULATING  MACHINES. 

Sir, — In  your  Magazine  for  last  month 
I  observe  a  notice  of  a  calculating  ma- 
chine, invented  by  Dr.  Roth,  of  Paris. 
As  much  as  twenty-five  years  ago,  a 
similar  machine,  (for  the  purpose  of 
facilitating  the  operations  of  the  four 
first  rules  of  arithmetic,)  had  occupied 
my  attention,  and  I  had  succeeded  in 
contriving  one,  to  perform  calculations 
in  addition  and  multiplication,  with  a 
round  dial,  similar  to  the  dial  of  a 
watch,  with  four  hands  or  pointers,  to 
point  to  a  corresponding  number  of 
circles,  representing  pounds,  shillings, 
and  pence,  and  the  fractional  parts  of  a 
penny;  and  since  then  I  have  again 
thought  over  my  original  design,  and 
am  happy  to  say  have  been  successful 
in  contriving  a  machine  capable  of  per- 
forming, mechanically,  the  first  four 
rules  of  arithmetic,  viz.,  addition,  sub- 
traction, multiplication,  and  division, 
the  whole  complete  in  one  machine, 
enclosed  in  a  box  six  inches  square  by 
two  inches  deep. 

Dr.  Roth's  system,  it  will  be  remem- 
bered, requires  two  separate  machines, 
one  square,  for  addition  and  subtrac- 
tion, the  other  circular,  for  multiplica- 
tion and  division.  But  I  effect  all  these 
purposes  by  a  single  machine,  one  part 
performing  the  operations  of  addition 
and  multiplication,  and  another  the 
operations  of  subtraction  and  division, 
each  connected  by  clockwork  to  the 
same  system  of  levers  that  give  motion 
to  the  other.  Dr.  R.  shows  the  result 
of  his  operation  through  a  number  of 
circular  openings;  mine  in  a  long 
opening  in  the  face  of  the  machine, 

thus,  |  6342890 7 21. "|    Again,  no 


other  figures  being  visible  but  those 
produced  in  the  operation,  the  chief 
point  of  difference  known  is  the  price. 
One  of  Dr.  Roth's  machines  costs  21. 2s.t 
and  the  other  261.  5s.,  together  28/.  7s. ; 
while  mine  may  be  afforded,  (made  in 
a  good  workmanlike  manner,  leaving1  a 
fair  amount  of  profit,)  for  about  a 
twentieth  part  of  the  above  price,  viz., 
30s.    I  think  this  is  conclusive  evi- 
dence that  mine  must  be  either  a  totally 
different  machine,  or  the  other  most  ex- 
travagantly overcharged. 

I  remain,  Sir,  yours  respectfully, 

A  Country  Clockmaker. 

Mount  Pleasant, 

20th  November,  1841. 


NOTICES  OF  RECENT  AMERICAN  PATENTS. 

[Selected  and  abridged  from  the  Franklin  Journal.] 

Electro  Magnetic  Machine,  Tru- 
man Cook.  The  following  extract  from  the 
specification  will  give  a  pretty  accurate  idea 
of  the  invention.  44  Having  thus  folly  de- 
scribed the  manner  in  which  I  construct  my 
electro- magnet  apparatus,  and  likewise  the 
manner  of  making  the  improved  galvanic 
trough  for  actuating  the  same,  what  I  claim 
therein  as  constituting  my  invention,  and  de- 
sire to  secure  by  letters  patent,  is  first,  the 
arranging  of  the  armatures  upon  a  cylinder, 
or  drum,  in  combination  with  the  pairs  of 
electro-magnets  so  situated  as  that  the  nega- 
tive and  positive  pole  of  each  individual  mag- 
net shall,  at  the  same  moment,  be  over  two 
contiguous  armatures,  in  the  manner  herein 
set  forth."  41  Secondly,  I  claim  the  mode  of 
interrupting  the  galvanic  circuit  by  means  of 
the  cams,  or  notches,  on  the  axis  of  the 
cylinder  operating  the  wires  which  dip  into 
the  cups  of  mercury,  as  set  forth,  in  combin- 
ation with  the  stationary  magnets  and  re- 
volving armatures,  arranged  and  constructed 
as  herein  described."  "Lastly,  I  claim  the 
galvanic  battery  herein  described,  composed 
of  separate  and  distinct  plates,  communicat- 
ing with  cups  of  mercury,  in  the  manner  de- 
scribed, in  combination  with  the  electro-mag- 
netic apparatus,  consisting  of  stationary 
magnets  and  revolving  armatures,  as  de- 
scribed." 

"At  the  period,"  says  Dr.  Jones,  44 when 
this  patent  was  obtained,  a  machine  of  consi- 
derable size  had  been  built,  for  the  purpose  of 
driving  the  propelling  apparatus  of  a  boat ; 
not  having  heard  of  the  result  of  the  experi- 
ment, we  are  compelled  to  infer  that  there  is 
one  more  to  be  added  to  the  list  of  unsuc- 
cessful attempts  in  the  employment  of  the 
electro-magnetic  power  as  a  substitute  for 
steam." 
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L.I8T  OF  DESIGNS  REGISTERED  BETWEEN  NOVEMBER  26TH,  AND  DECEMBER  218T,  1841. 

Date  of  Number  Time  for  which 

Registra-  on  the  Registered  Proprietors'  Names.  Subject  of  Design.  protection 

tlon.    Register.  is  granted. 
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Samuel  Alfred  Carpenter  ... 

II.  and  J.  Dixon  

George  Ratcliff.  

William  Strafford  Taft  •  ••••• 

G.  and  H.  Talbot  and  Sons 

Henry  Wilson  

Sampson  Mordan   

William  Morgan  

Ditto   

Joseph  Schlcsinger  and  Co. 

Ditto   „  

Samuel  Ackroyd  

John  Richard  Philp   

James  Heeley  and  Sons  

Robert  Broadbent   

Williams,  Cooper,  and  Co.... 

Stoddart  and  Boycott   

Thomas  Taylor 
Joseph  Fenn 
John  Sheldon 


•  •••••••••••  •••••« 


 ••• ••• •••••• 


•  ••••••••■•■a*.   •••••••••• 
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William  Wilson  Paget   

Simon  King  

Williams,  Cooper,  and  Co.... 

Ormond  A.  Wyatt   

Joseph  Fenn  

John  Tresahar  Jeffrce  

Henry  Knight  

James  and  Edward  Plenty.. 

—  Thompson   

Joseph  Fenn  

Edmund  Heeley  and  Co.  ... 
Samuel  Nicholls 
Elisha  E.  Blaney 

Henry  Wood   

Joseph  Newcomb,  Son,  and 

Jones   

Benjamin  Walton  and  Co... 
William  Aston  „ 


...... ...... ... 


r ......... ... ... 


Strap  fastener  ............... .............. .....«.,..  3  years. 

Kidderminster  Carpet  .... 

Fender 

Whip  

Kidderminster  Carpet 

Metal  plate   

A  steel  pen  corrector .. 

Gas  burner   

Chimney  gas  burner  

Pneumatic  calendar   

Paper  or  letter  clip.......... •«..•••■••••. 

Fender   

Fastening  for  clogs.. 

Buckle   i 

Chaff  cutter  . 

Stained  Paper  

Kidderminster  carpet 

Bit  

Revolving  oil  stone 

Pencil  case  containing  pen,  tooth-pick, 

and  letter  balance   

Articulated  scissors  ...  ..... 

Calorific  smoke  conductor 
Stained  paper 
Luggage  label 
Coach  wrench 

Port  lift  

Clock  case. 
Thrashing  machine 

Fire-escape  belt   

Coach  wrench  

Letter  clip   „  

Pen  holder  .••.•••••»••..•..•«»»»•••••..,..■•»••.••••. 
Frame  work  and  air  cushion  for  billard  table 
Mincing  machine   ;  


•■«•••..*«.«••..•••••«••••••••••■••..». 


 ••••••  


Carpet  . 
Vase 
Button  .. 


•  •••••   •  


LIST  OF  ENGLISH  PATENTS   GRANTED   BETWEEN  THE  Q5TH  OF  NOVEMBER,  AND  THE 

2 1ST  OF  DECEMBER,  1841. 

Moses  Poole,  of  Lincoln's  Inn,  gentleman,  for  im- 
provements in  the  construction  of  masts  for  ships 
and  vessels,  and  in  applying  the  shrouds.    Dec.  9; 


Robert  Wilson,  of  Sowerby  Bridge,  Halifax,  cur- 
rier and  tanner,  for  improvements  in  the  manufac- 
ture of  leather.    Dec.  2;  six  months. 

William  Irving,  of  Princes-street,  Rotherhithe, 
gentleman,  for  improvements  in  the  manufacture 
of  bricks  and  tiles.    Dec.  7 ;  six  months. 

James  Colman,  of  Stoke  Holy  Cross,  Norfolk, 
starch  manufacturer,  for  improvements  in  the  ma- 
nufacture of  starch.    Dec.  9;  six  months. 

William  Henry  Fox  Talbot,  of  Lacock  Abbey, 
Wilts,  Esq.,  for  improvements  in  coating  or  cover- 
ing metals,  with  other  metals,  and  in  colouring 
metallic  surfaces.    Dec.  9 ;  six  months. 

John  Hall,  of  Breezes  Hill,  Ratcliff  Highway, 
sugar  refiner,  for  improvements  in  the  construction 
of  boilers  for  generating  steam,  and  in  the  applica- 
tion of  steam  to  mechanical  power.  December  9; 
six  months. 

Archibald  Templeton,  of  Lancaster,  silk  spinner, 
for  a  new  or  improved  method  of  preparing  for 
spinning  silk  and  other  fibrous  substances.  Dec.  9 ; 
six  months. 

Jonathan  Guy  Dashwood,  of  Ryde,  Isle  of  Wight, 
plumber,  for  improvements  in  the  construction  of 
cocks  and  taps.    Dec.  9;  six  months. 


six  months.   (Being  a  communication.) 

Josiah  Taylor,  of  Birmingham,  brass  founder,  for 
improvements  in  the  construction  of  lamps.  De- 
cember 9;  six  months. 

Robert  Henderson,  of  Birmingham,  china  dealer 
and  glass  stainer,  for  certain  improvements  in  ap- 
paratus for  heating  and  lighting  apartments,  and 
for  other  like  purposes.   Dec.  9 ;  six  months. 

Henry  Wilkinson,  of  Pall  Mall,  gun-maker,  for 
improvements  in  machinery  to  be  used  in  con- 
structing buildings,  and  in  raising  and  lowering 
weights  and  materials.  December  9 ;  six  months. 
(Being  a  communication.) 

John  Edwards,  of  Shoreditch,  warehouseman,  for 
improvements  in  giving  signals  on  railways.  De- 
cember 11 ;  six  months. 

William  George  Henry  Taunton,  of  Liverpool, 
engineer,  for  improvements  in  machinery  for  rais- 
ing weights.   Dec.  11;  six  months. 

William  Westley  Richards,  of  Birmingham,  gun- 
maker,  for  improvements  in  the  construction  of 
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fun  and  pistol  lock*  and  primers  for  the  discharge 
of  Are  arms.   Dec.  14 ;  six  months. 

William  Edward  Newton,  of  Chancery  Lane,  ci- 
v il  engineer,  for  certain  improvements  In  printing 
and  delineating  patterns,  and  printed  cloths  for 
floor  cloths,  covers,  and  other  uses.  December  14  ; 
■Is  months.  ( Being  a  communication.) 

Francis  Mar,  of  81,  Eaton  Square,  Esq.,  for  cer- 
tain improvements  in  the  construction  of  ships  or 
other  vessels,  and  the  method  of  propelling  them. 
December  16;  six  months.  (Being  a  communica- 
tion.) 

William  NVilson,  builder,  David  Lyon,  builder, 
and  Peter  McOnie,  engineer,  all  of  Glasgow,  for  a 
mode,  or  modes  of,  or  an  improvement,  or  im- 
provements in  cutting,  dressing,  preparing,  and 
polishing  stones,  marble,  and  other  substances,  and 
also  in  forming  flat  or  rounded  mouldings,  and  other 
figures  thereon.    Dec.  16;  six  months. 

Charles  Edward  Austin,  of  Fulham,  engineer,  for 
an  apparatus  for  what  is  commonly  called  "chang- 
ing the  line,"  on  railways.  December  16;  six 
months. 

James  Stewart,  of  Osnaburgh-street,  Begent's- 
park,  pianoforte  maker,  for  an  improvement  in  the 
construction  of  castors.  December  16;  six  months. 

William  Prowett,  of  Northamptonshire,  victualler, 
for  improvements  in  giving  signals  on  railways. 
December  16;  six  months. 

Henry  Booth,  of  Liverpool,  esquire,  for  Improve- 
ments in  the  method  of  propelling  vessels  through 
water.   December  16;  six  months. 

John  Norton,  of  the  Junior  United  Service  dub, 
Regent-street,  esquire,  for  improvements  in  sheath- 
ing ships  and  other  vessels.  December  16;  six 
months. 

Antoine  Mertens,  of  the  London  Coffee-house, 
publisher,  for  improvements  in  the  manufacture  of 
plaited  fabrics.   December  16 ;  six  months. 

William  Church,  of  Birmingham,  civil  engineer, 
and  Jonathan  Harlow,  of  the  same  place,  manu- 
facturer, for  certain  improvements  in  the  mode  of 
manufacturing  metallic  tubes,  and  in  the  mode  of 
Joining  them,  or  other  tubes  or  pieces,  for  various 
useful  purposes.   December  16 ;  six  months. 

Thomas  star  key,  of  Birmingham,  copper  cap  ma- 
nufacturer, for  improvements  in  percussion  cape 
for  discharging  fire-arms.  December  16  j  six 
months. 

John  Americus  Fanshawe,  of  Hatfield-street, 
Christ  Church,  gentleman,  for  an  improved  manu- 
facture of  waterproof  fabric,  applicable  to  the  pur- 
poses of  covering  and  packing  bodies,  buildings, 
and  goods,  exposed  to  water  and  damp.  December 
16 ;  six  months. 

William  Buckwell,  of  Trinity-street,  Borough, 
civil  engineer,  fur  improvements  in  scaffolding  or 
frame- work  for  building  purposes.  December  16; 
six  months. 

Charles  Loosey,  of  Half- moon -street,  Piccadilly, 
civil  engineer,  for  Improvements  in  steam-engines, 
and  which  improvements  are  also  applicable  in 
raising  or  forcing  water  and  propelling  vessels. 
December  16;  six  months. 

John  Bould,  of  Overden,  Halifax,  cotton  spinner, 
for  an  improvement  or  improvements  in  condensing 
steam-engines.   December  16;  six  months. 

Antoine  Jean  Francois  Claudet,  of  High  Holborn, 
glass  merchant,  for  certain  improvements  in  the 

Iirocess  or  means  of  and  apparatus  for  obtaining 
mages  or  representations  of  nature  or  art.  De- 
cember 18;  six  months. 


Henry  Hongh  Watson,  of  Bolton-le-Moors,  Lan- 
caster, consulting  chemist,  for  certain  improve- 
ments in  dressing,  stiffening,  and  finishing  cotton 
and  other  fibrous  substances,  and  textile  and  other 
fabrics,  part  or  parts  of  which  improvements  are 
applicable  to  the  manufacture  of  paper,  and  also  to 
some  of  the  processes  or  operations  connected  with 
printed  calicoes  and  other  goods.  December  21  ; 
six  months. 

William  Edward  Newton,  of  Chancery-lane,  civil 
engineer,  for  certain  improvements  in  lamps  and 
burners,  and  in  the  means  of  supplying  air  and 
heat  thereto  for  the  support  of  combustion.  (Being 
a  communication.)  December  21 ;  six  months. 

William  Newton,  of  Chancery-lane,  civil  en- 
gineer, for  certain  improvements  in  cleansing  wool 
and  facilitating  the  operation  of  dyeing,  and  also  in 
washing  and  bleaching  cotton  yarns  or  fabrics. 
(Being  a  communication.)  December  SI;  sik 
months. 

Ovid  Topham,  of  Whitecross-street,  engineer,  for 
improvements  in  engines,  machines,  apparatus,  or 
means  for  extinguishing,  stopping  the  progress  of 
fire  in  any  room  or  part  of  different  buildings  which 
may  have  become  ignited,  such  as  noblemen  or 
gentlemen's  mansions,  houses,  factories,  store,  and 
warehouses,  and  consequently  preserving  them  from 
destruction,  and  preventing  the  loss  of  life.  De- 
cember 21  ;  six  months. 

George  Palmer  Henry,  of  Peckham,  chemist,  for 
Improvements  In  apparatus  to  be  applied  to  glass 
chimneys  of  gas  burners.  December  21  ;  six 
months. 

John  Cox,  of  Gougie  Mills,  Edinburgh,  tanner 
and  glue  maker,  for  certain  improved  processes  of 
tanning.   December  21 ;  six  months. 

John  Oliver  York,  of  Upper  Coleshill-street, 
Eaton-square,  engineer,  for  improvements  in  the 
construction  of  railway  axles  and  wheels.  Decem- 
ber 21 ;  six  months. 

William  Carron,  of  Birmingham,  lathe-maker,  for 
improvements  in  the  construction  of  clogs  and  pat- 
tens.  December  21 ;  six  months. 

William  Henry  Smith,  of  Finsbury  Chambers, 
civil  engineer,  for  certain  improvements  in  the  con- 
struction and  manufacture  of  connectors  or  fasten- 
ings applicable  to  garments  and  other  uses.  De- 
cember 21 ;  six  months. 

Adolphe  Fourment,  of  Museum-street,  engineer, 
for  improvements  in  castors  for  cabinet  furniture 
and  other  purposes.   December  21 ;  six  months. 

Thomas  Wright,  of  Church-lane,  Chelsea,  lieu- 
tenant in  the  royal  navy,  and  Alexander  Bain,  of 
Percival-street,  Clerkenwell,  mechanist,  for  im- 
provements in  applying  electricity  to  control  rail- 
way engines  and  carriages,  to  mark  time,  to  give 
signals,  and  print  intelligence  at  distant  places. 
December  21 ;  six  months. 

Henry  Alpbonse  Bounevlalle  Lonveiron,  of 
Trevor-square,  merchant,  for  improvements  in  axle- 
trees.  Dec.  21 ;  six  months.  (Being  a  communica- 
tion.) 

William  Binge,  of  Bristol,  sign  painter,  for  im- 
provements in  propelling  vessels.  Dec.  21;  six 
months. 

William  Carr  Thornton,  of  Cleckbeaton,  ma- 
chine maker,  for  certain  improvements  in  machi- 
nery or  apparatus  for  making  cards  for  carding 
cotton  and  other  fibrous  substances.  Dec.  21 ;  six 
months. 


END  OF  THE  THIRTY"- FIFTH  VOLUME. 
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